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The construction of a system of intercepting 
and outfall sewers for the city of Boston, Mass., 
was begun in the fall of 1877. The works re- 
quired to complete the system included about 
17 miles of large sewers, a pumping station 
and a reservoir. The principal materials en- 
tering into these structures were brick, stone 
and concrete masonry. About 180,900 barrels 
of cement were required to build this masonry, 
and to insure its stability and durability it 
was necessary that the cement should be of 
good quality. From the start, therefore, 
means for determining the qualities of all 
cements used or offered for use were provided. 
A room was set apart for these operations and 
an inspector appointed to conduct them. 

The tests were devised, principally, in order 
to determine three points, namely: 

1. The relative strength and value of any 
cement as compared with the average strength 
and value of the best quality of similar kinds 
of cements. 

2. The absolute and comparative strength 
and value of mortars of different kinds made 
from the same cement. 

3. The effect produced upon the strength of 
any cement mortar by different conditionsand 
methods of treatment. 

This knowledge was chiefly sought by ob- 
servations of the tensile strength of the ce- 
ments and mortars tested. Reasons for adopt- 
ing the tensile test were that it required 
com: aratively light strains to produce rupture ; 
that, as it was universally used, it afforded 
results which could be compared with those of 
other observers, and, finally, because the ten- 
sile stress is precisely that by which the mortar 
of masonry, in most cases of failure, actually 
is broken. 

All the particles of any cement are of appre- 
ciable size, and its strength as a mortar de- 
pends on the extent to which the particles 
adhere, at their points of contact, to cach other 
or to some inert substance. This adherence 
may be overcome and the mortar broken, 
either by pulling the particles apart by ten- 
sion or by pushing them past each other by 
compression. The effect upon the adhering 
quality of the particles is not very different in 
the two operations, but in the latter the fric- 
tion of the particles against each other must 
also be overcome, which requires the applica- 
tion of very much more force. Transverse 
tests are only tensile tests differently applied, 
and shearing produces a stress intermediate 
to tension and compression. When masonry 
is strained, one part of it is in tension another 
in compression, and, as mortar yields more 
readily to tensile stress, failure generally 
occurs by rupture of the joints in tension. 

Briquettes for testing, with a breaking sec- 
tion of one square inch, were first used, but it 
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was thought that these, from their small size, 
were liable to be strained and injured by hand- 
ling in taking them from the moulds and trans- 
ferring them to the water. A larger pattern 
with a breaking section one and one-half 
inches square or two and one-quarter square 
inches was finally adopted. Comparative tests 
with briquettes of one inch and two and one- 
quarter inches section respectively indicated 
that there was little,if any, difference in their 
strength per square inch. ; 
The shape of the briquette adopted is shown 
by Fig. 2, Plate II. Fig. 1 of the same plate 
shows the brass moulds in which the mortar 
was packed to form. the briquettes. These 
mouids proved very satisfactory. They were 
strong, and easily clamped and opened. The 
clamp consisted of a piece of brass wire riveted 
loose in the projecting lug of one branch of the 
mould, and binding by friction when turned 
against the wedge-shaped lug on the other 


burned material was indicated in the case of 
Portland cement by a yellowish shade, and a 
marked difference between the color of the 
hard-burned, unground particles retained by 
a fine sieve and the finer cement which passed 
threugh the sieve. 

The weight per cubic foot was also some- 
times ascertained. As this would vary with 
the density of packing, astandard for compari- 
son was adopted, which was the density with 
which the cement would pack itself by an 
average free fall of three feet. The apparatus 
used is shown by Fig. 3, Plate II. The cement 
was placed in a coarse sieve on the top of a 
galvanized iron tube, and, the sieve being 
shaken, the cement sifted through the tube 
into the box below. This box held exactly 
one-tenth of a cubic foot when struck level 
with its top. 

The weights per cubic foot as determined by 
this method varied considerably with different 


branch. Ifa fastening worked loose, a single| kinds and brands of cement, and somewhat 
tap of the hammer would tighten it. All|with different samples of the same brand. 


breaking loads were reduced to pounds per 
square inch of breaking section by multiply- 
ing by four and dividing by nine. 


Before testing a cement its color was first | Ro 


observed. The absolute color of a natural 
cement indicates little, since it varies so.much 
in this particular. But for any given kind, 
variations in shade may indicate differences 
in the character of the rock or in the degree 
of burning. With Rosendale cements a light 
color generally indicated an inferior or under- 
burned rock. An undue proportion of under- 





The averages wereas as follows: 


TABLE No. 1. 
EE Dnivcagdectnastustpebiaaweeses 49 to 56 pounds, 
NEE ERS 6b 6c dipe 0 Udneds doeulbbban odes nO " 
R  spcapence ene eeeee a eeeentrereenee 54 = 
A fine-ground French Portland....... es 
English and German Portlands....... 77.5to87 
An American Portland................ 9% 


The following table shows the effect of fine 
grinding upon the weight of cement. It gives 
the weight per cubic foot of the same German 
Portland cement containing different percent- 
ages of coarse particles as determined by sift- 
ing through the No. 120 sieve. 





The way in which the 
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TABLE No. 2. the proportion of one barrel of cement to two 
0 % retained by No. 120 sieve—W't per cu, ft. 75 pounds | of sand, if there be nine parts of cement and 
$s ‘ “ a one of sand in the barrel of cement itself, the 
= ‘6 - oe actual proportion in the mortar will be .9 to 2.1 


or 1 to2.33. Ifthere be only six parts of ce- 
It was soon discovered that there was nO) ment and four of sand in the barrel of cement, 
direct ratio between weight and strength. As/|the resulting proportion in the mixture will be 
a general rule, subject to exceptions, heavy | ¢ to 2.4 or 1 to 4. 
cement, if thoroughly burned and fine-ground,| Fine cement can be produced by the manu- 
was preferred to light cement. Fine-ground | facturers in three ways: by supplying the 
cements were lighter than coarse-ground, and | mill-stones with comparatively soft, under- 
under-burned rock lighter than well burned. | burnt rock, whichis easily reduced to powder ; 
While color and weight by themselves indi-| by running the stones more slowly, so that the | 
cated little, yet considered together and also! rock remains longer between them; or by 
in connection with fineness, they enabled the | bolting through a sieve and returning the un- 
inspector to guess atthe character ofa cement ground particles to the stones. The first pro- 
and suggested reasons for high or low break- | cess produces an inferior quality of cement, 
ing. A cement which was light in color and | while the second and third add to the cost of | 
weight, and also coarse-ground, would be| manufacturing. 
viewed with suspicion. The extra cos;,as estimated by a firm of 
The test of fineness, which followed, was| English manufacturers, of reducing a Port- 
considered of great importance, as showing | land cement from an average of 70 per cent. 
the quantity of actual cement contained in a/ fine, tested by No.120 sieve, to 90 per cent. fine, 
barrel, and its consequent value. Smaliscales| was 18 cents per barrel. The price at which 
were used, made for this purpose by Fairbanks | 5,000 barrels of their ordinary make, 70 per 
& Co. One-quarter ofa pound of the sample | cent. fine, were offered, delivered on our work, 
was weighed out and passed through the sieve. | was $2.82 per barrel. The same cement, 
The coarse particles retained by the sieve | ground 88 per cent. fine, was delivered for $3 a 
were returned to the scales, whose balance} barrel. On the foregoing assumption of the 
beam carried a movable weight and was grad-| value of fine and coarse particles, the city, by 
uated in percentages of one-quarter pound. | accepting the first offer, would have obtained 
The percentage of coarse particles retained by | in bulk 3,500 barrels of actual cement and 1.500 
the sieve could thus be read directly from the | barrels of sand for $14,100. By accepting the 
beam. second offer, it obtained in bulk 4,400 barrels 
Standard sieves, varying from No. 50 to No. | of cement and 600 of sand for $15,000. That is, 
120, were used. The number of meshes to the | the 900 additional barrels of cement cost $1 a 
lineal inch in any sieve is commonly supposed | barrel. Experiments illustrating the value 
to correspond with its trade number. Assold, lof fine grinding and further comments will be 
however, they vary somewhat, and the number | given later. 
of wires is generally less, by about ten per| Tests were made both of neat cement and of 
cent., than the number of the sieve. A No. 50| cement mixed with sand in different propor- 
sieve commonly has about 45 meshes to the|tions. The latter were preferred because they 
inch and a No. 120 about 100, or a fewmore. In| showed the strength and value of the mortars 
important contracts, where a certain degree of | used in actual work. It was found also that 
fineness was called for, it was customary care-|the strength of briquettes made of neat cc- 
fully to compare two sieves and retain one, | ments did not always indicate the capacity of 
which was specified as the standard, while the| these cements to bind sand, or the strength 
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test briquettes were 
made was as follows: The moulds, having been 
slightly greased inside to prevent the mortar 
sticking to them, were placed ona polished 
marble slab. This support for them was 
used because it was easily cleaned and the 
mortar did not stick toit. Experiment No. 6, 
shows thatthe use of porous or of nonporous 
beds to support the moulds does not materially 
affect the strength of the mortars. The re- 
quisite amounts of cement and sand for one 
briquette were weighed out and incorporated 
dry ina mixing-pan. The proper amount of 
water was also weighed out and added, and 
the mass worked briskly with a small trowel 
until of uniform consistency. A brass mould 
was half filled with the mortar, which was 
rammed into place by the operator with a 
small wooden rammer, in order to displace any 
bubbles of air which might be confined in it, 
The mould was then filled to its top with the 
remaining mortar, which was in turn rammed 
down. Finally the mortar was struck even with 
the top of the mould and given a smooth sur- 
face by the trowel. 

The amount of mortar packed in the mould 
and the consequent density of the briquette 
would vary with any variation in the degree 
of force exerted by the operator in ramming. 
This variation was reduced to a minimum by 
always mixing a fixed amount of mortar, 
which was barely more than sufficient to fill 
one mould. Irregularities in ramming would 
thus be detected by variations in the amount 


‘of surplus mortar, and could be checked. An 


attempt was made to do away wholly with 
this element of uncertainty by pressing the 
mortar into the moulds with certain fixed 
pressures. Apparatus was devised and used 
for this purpose, but was finally abandoned 
on account of the length of time required for 
its use. 


The initial energy of the cement—that is, 
the length of time after mixing before it ‘‘ set’’ 
was determined by noting the length of time 
before it would bear “‘thelight wire’ of ,, 
inchin diameter loaded with } pound weight, 


other was delivered to the manufacturer for| of the mortars made with them. This is illus- and also “the heavy wire” ¥, inch in dia- 


his guidance. 


In accordance with common practice, the 
No. 50 sieve was first used. 


trated by experiment No. 10. 

The greater the portion of sand, in the mor- 
It was soon dis-| tar tested, the more accurately was the actual 
covered, however, that so coarse a sieve did| cementing quality of the cement indicated. 
not always give a correct indication of the| As, however, very weak mixtures took a long 
fineness of the cement. This was especially |time to harden, and were liable to = 


| 


true of Portland cements. Some _ brands, | from handling, one part cement to three parts 
chiefly German, was evidently bolted by the|sand was adopted as the usual mixture for 
manufacturers with special reference to tests | testing Portland cements, and one to one and 
by this sieve.in which they would leave no| one-half or two for American cements. Occa- 
residuum. Yet the bulk of such cements, while | sionally, when testing large quantities of some 
containing no very coarse particles, might| well-known brand, the object being to see 
prove quite coarse when tested by the num-|that a uniform strength was maintained, it 
ber 120 sieve. | wes found sufficient, and simpler, to omit the 
It is obvious that pieces of burned cement {sand and make the briquettes of cement only. 
slag } ofan inch in diameter would have no| In making mortars for testing, rather coarse 
cementing quality, and the same is true of! clean, sea-beach sand was used. 
particles ;4, of an inch in diameter. At pre-| The subsequent strength of the briquettes 
cisely what smaller size the particles begin to| depended largely upon the amount of water 
act as cement it was impossible to determine. | with which they were gauged. The highest 
Those retained by a No. 120 sieve in which the | results were obtained by using just enough 
open meshes are approximately ,4, of an inch | water thoroughly to dampen the cement, giv- | 
square, were found to have some slight coher-|ing the mass the consistency of fresh loam, 
enee, even after washing to remove the finer | which became pasty by working with a trowel. | 
floury cement which was sticking to them. It! For ordinary testing, sufficient water was | 
was also found that the No. 120 sieve was|added to make a plastic mortar somewhat | 
about as fine a one as it was practicable to use, | stiffer than is commonly used by masons. | 
on account of the time required to sift the| Different cements varied in the amounts of | 
cement through it. It was, therefore, adopted | water needed to produce this result. Asa rule | 
as a standard. American cements needed more water than | 
Assuming (what was only approximately | Portland, fine-ground more than coarse, and 





meter loaded with 1 pound weight. At the 
former time, the cement was said to have be- 
gun to set; and at the latter, it was entirely 
set. Different kinds and brands of cement 
varied greatly in the time after mixing 
when they would bear the wires. Some 
brands of English Roman cement would set 
in two minutes; and some of Portland re- 
quired over 12 hours. Cold retarded the set- 
ting; and fresh-ground cements set quicker 
than older ones. No direct relation was 
established between initial energy and subse- 
quent strength. By judicious mixing of quick 
and slow setting cements, a mixture could be 
obtained which would set within any desired 
period. 

As soon as the briquettes were hard enough 
to handle without injury, which with different 
cements and mixtures varied from 5 minutes 
to 12 or more hours, they were removed from 


ithe moulds and placed in numbered pans 


filled with water. Before removal each bri- 
quette had marked upon it, with steel stamps, 
the name of the cement, date of mixing, and a 
number by which it could be further indenti- 
fied. The inscription might read thus: 
** Alsen 1-3. May 17, 1880. 47.” 
Records were also kept in books and on 
blanks provided for the purpose. The bri- 
quettes were kept in the pans, covered with 


verified by experiments on tensile strength) | quick-setting more than slow-setting cements. | water, until they were broken. Their age 
that only what passed through this sieve had| Experiment No. 9, shows the comparative | when broken varied from 24 hours to 5 years. 

real value as cement, and that the rest was|strength of mortars gauged with different | In testing a well-known American cement, 
not very different from good sharp sand, the| percentages, (in weight of the cement), of | of generally uniform quality, if it were an 
difference in the quantity of actual cement | water. The standard adopted was 25 per cent. | object to save time, the comparative excel- 
obtained in purchasing barrels 60 and 90 Se Portland cement and 33 percent. for Rosen-| lence of the samples could be _ sufficiently 


cent. fine, respectively, is shown by Figs. 9 and | dale, but these amounts were increased or di- determined by a 24-hours test of briquettes 


10, Plate II. This has an important bearing | minished by the operator to suit the circum-| made of neat cement. Under similar condi- 
on the proportion of sand to be added in prac- | stances, his aim being to obtain mortars of! tions neat Portland cement could be tested in 
| 7 days. 


tical use; for when water is mixed for use in! unvarying consistency. To test mortar of either kind of ce- 
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ment took a week—or, better, a month—espe- 
cially if there was a liberal proportion of 
sand. 

The probable value of an untried brand of 
cement could hardly be ascertained with cer- 
tainty in less than a month, and not always 
then. 
long-time tests, a case may be cited. 

A new brand of cement, made by some 
patent process, was Offered for use on the 
work. When tested it set up well, and at the 
end of a week the neat cement hada tensile 
strength of 184 pounds per square inch. In a 
month this had increased to 267 pounds, indi- 
eating a strength equal to that of a low-grade 
Portland cement. At this time there was 
nothing in the appearance of the briquettes 
to indicate any weakness. Yet after about 6 
months they fell to pieces, and had entirely 
lost their cohesive quality. 

The briqueites were broken by a machine 
made for the Department by Fairbanks & Co. 
It worked with levers, acting on a spring 
palance, which was tested from time to time, 
and found to maintain its accuracy. 

During the progress of the work the follow- 
ing brands of cement were submitted for ap- 
proval, and were tested with more or less 
thoroughness : 

Old Newark, Newark and Rosendale, Nor- 
ton, Hoffman, Old Rosendale, New York and 
Rosendale, Lawrenceville, Rosendale, Arrow, 
Keator, Howe’s Cave, Rock Lock, Buffalo, 
Cumberland, Round Top, Selenitic, Vorwohler, 
Star, Dyckerhoff, Alsen, Hemmor, Bonnar, 
Onward, Burham, J. B. White, Knight, Bevan 
& Sturge, Brooks, Shoobridge & Co., Leavitt, 
Grand Float, Diamond, Spanish, Red Cross, 
La Farge, Lime of Teil, Saylor, Coolidge, 
Walkill, Cobb, Abbott. 

The following is a record of the more in- 
structive tests made for experimental pur- 
poses. Nearly all of them were made with 
special reference to the work then in hand, 
to elucidate some practical questions affecting 
the purchase, testing or use of the cements 
needed for building purposes. The names of 
the brands of cement tested in the several 
experiments are generally omitted. This is 
in order to avoid any unwarranted use of the 
results as recorded. 

The figures given in the tables always repre- 
sent average breaking loads in pounds per 
square inch of breaking section. 


EXPERIMENT NO. 1. 

Of natural American cements, the Rosendale 
brands (so-called) are the only ones which 
find a sale inthe Boston market, and they 
were chiefly used on the wo r_ Imported 
Portland cements were also largely used. It 
was important, therefore, to ascertain the 
actual end comparative strengths of these 
eements. The following table gives results 
compiled from about 25,000 breakings of 
twenty different brands, and fairly represents 
the average strength of ordinary good ce- 
ments of the two kinds. Some caution, how- 
ever is necessary in using the table as a 
standard with which to compare other ce- 
ments. Quick-setting cements might be 
stronger in a day or week, and show less in- 
crease in strength with time. Fine-ground 
cements would probably give lower results 
tested neat, and higher ones with liberal pro- 
portions of sand. 


The table is instructive in several ways. It 
shows that Portland cement acquires its 
strength more quickly than Rosendale; that 
both cements (but especially Rosendale)harden 
more and more slowly, as the proportion 
of sand mixed with them is increased; that 
whereas neat cements and rich mortars attain 
nearly their ultimate strength in si. months 
or less, weak mortars continue to harden for a 
year or more. The table shows the advantage 
of waiting as long as possible before loading 
masonry structures, and the possibility of sav- 


To illustrate the occasional need of 
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TABLE No. 3. 





CeMENT, 1; 


. CEMENT, 1; 
SAND, 2. 


SAND, 5. 


CEMENT, 1; 
SAND, 3. 


ROSENDALE CEMENT. 





















































i ' | | 
71 | | 145} 282) 290 | us| 190 | 256 41 95] 155 | 230 24 co| 125 180 | 14} 35 | 80 121} 5 16 | 46 80 
; | ; | | 
PORTLAND CEMENT. 
| | | | | j 
102 | 303 | 412 | 468 | 494 | 160 | 225 | 347 | 3H7] .. | ve ‘ | 126 | 163 | 279 ms| 95 i40 | 198 | 257 | 55 | 88 196 | 155 
TABLE No. 4. 

Age when Neat Cement 1, Cement 1, Cement 1, Cement 1, Cement 1, Cement 1 
Broken, Cement. Sani 2. Sand 4. Sand 6. Sand 8. Sand 10. Sand 12. 
PORTLAND CEMENT MORTAR. ROSENDALE CEMENT MORTAR. 

One week... .-- 295 «(166 x9 50 23 2317 | One week.......!..... 24 | 7 5 ao 

One month..... 341 2430 ©=« «132 #3 67 50 One month..... «.-- - 83} 32 17 8 5 
Six months,..-. 374 343 213 149 os 7615 Six months.....).....- 172 93 62 50 33.2 
Two years...... 472-3890 ss206t—«éa:S9 oR 49 | 31 TWo years...... ...--. 21 90 7 33 22 


ample time to harden. It also shows that 
Portland cement is especially useful when 
heavy strains must be withstood within a 
week. 

EXPERIMENT No. 2. 

These series of tests are like the preceding 
ones, except that a single brand of cement 
was used in making each. The average 
breaking loads per square inch were obtained 
from a less number of briquettes (about 500 in 
all,) mortars with large proportions of sand 
were included in the series, and the tests were 
extended for two years. 

The tables show that considerable strength 
is acquired in time, even when a very large 
proportion of sand is used; also, that most 
mortars increase very little, if any, in tensile 
strength after six months ora year. They be- 
come harder with time, but also become more 
brittle and probably less tough. Specimens 
of mortar two years old or more, break very 
irregularly. 
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EXPERIMENT No. 3. 

The rate at which Rosendale and Portland 
cements, respectively, increase in strength 
during the first two months after mixing is 
very different, and has some bearing on their 
use, and more on the interpretation of tests of 
them made within that period. The curves, 
Fig. 1, Plate III, which indicate this rate of 
increase, were compiled from tests with neat 
cement. It is probable that tests with mortar 
would give somewhat similar results. By 
comparing the two curyes, it appears that 
after 24 hours Rosendale cement has about } 


increases greatly in hardness during the next 
few days, the energy of the former becomes 
dormant, so that at the end of a week the 
| Portland cement is mvre than three times as 
| strong asthe Rosendale. During the second 
week the Portland cement increases more 
slowly, and the Rosendale continues nearly 
quiescent. At about this period, and for the 
next six weeks, the Rosendale cement gains 
strength, not only relatively, but actually 
faster than the Portland, so that when 2 
months old the former has } the strength of 
the latter. After 2 months the relative rate of 
increase and the comparative strength of the 
two cements remain nearly unchanged. A 
series of tests with a Buffalo cement, and one 
with a Cumberland cement, gave results simi- 
| lar to those with Rosendale cement. 
EXPERIMENT No. 4. 
| For making tests it is not always convenient 
| to obtain sand of uniform size, and still less so 
‘to obtain such sand in sufficient quantities for 
j}use in work. The curves, Fig. 2, Plate III, 
| record some tests made to determine the effect 
‘of fineness and of uniformity of size in sand 
upon the strength of mortars made with it. 
The curves show that for comparative tests 
it is advisable to have sifted sand of nearly 
| uniform size; that mortars made with coarse 
| sand are the strongest, and that the finer the 
isand the less the strength. It also appears 
that mixed sand, i. e., unsifted sand contain- 
ing a mixture of particles, from coarse to fine, 
makes nearly as strong a mortar as coarse or 
medium coarse sand. For use in work, there- 
| fore, it is well to avoid fine sands, but it is not 
| necessazy to have sand of uniform size, or to 
| sift out a moderate proportion of fine particles. 


EXPERIMENT No. 5. 


As some experimenters on cement use a test 
briquette with a breaking section of 1 square 
| inch, and others one with asection of 2} square 
inches, the following experiment was made to 
| determine the difference, ifany, in thestrength 
jacquired by the same mortars moulded into 
briquettes of these different sizes. Two series 
of tests were made, in the same way, with the 
|same mortars. In one series the briquettes 
| had a breaking section of 1 square inch, and 

in the other the section was 2} square inches. 
The results are given in Table No. 5, in 
which the figures represent breaking loads in 
pounds per square inch, and are averages 
from 5 breakings. 

As is usual, the breaking loads are some- 
what irregular, the inch section excelling at 
at some points, and the larger sections at 
others. The experiment, however, seems to 
a that neither side will, as a rule, give 
higher results than the other. 


EXPERIMENT No. 6. 
Some experimenters have thought it impor- 





ing cost by using less cement when it can have | of the strength of Portland. While the latter/tant to place the moulds in which mortar is 
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TABLE No. 5. 
RosENDALK CEMENT. PoRTLAND CEMENT. 
v.-¢ | Cement. 
z . | Cement 1 Neat : 
Neat ( omens | Sand1.5.. Cement. nape 
} o. ak ae >i ; a .. we ee oe a 
|.4 8 Siw Ss 4:3 ,4958 
esisieige8 2 8 sess 
we So} oc : i. 
AF ais ees Fla sila 
ae = 2 t- © ” c ° 
1-inch 
Section | 4973 156 286 2753 236 30° 460657 60 96 175 
24e-inch 
34 


347 391 578 67 108 230 


Section | 4978 173 258 2762 311 


packed for testing upon a porous bed, such as 
blotting paper or plaster. Others use a non- 
porous bed of glass, slate or marble. The fol- 
lowing series of tests were made to discover 
the effect of these different modes of treat- 
ment. The figures in the tables represent 
breaking loads, in pounds per square inch, 
and are averages of about ten breakings. 
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TABLE No. 6. 
ROSENDALE CEMENT. 


Mixture. Kind of 











































































































One One |__ Six One 

Bed, Veek. Month. Months. | Year 

\Marble....! 95 151 288 325 

Neat ‘Plaster....| 106 178 303 316 

Cement, 1 Marble.... 44 107 210 251 

Sand, 1, 5 |Plaster..... 62 120 | 219 265 

A CUMBERLAND CEMENT. 
Mixture Kindof One One One Six One 
Bed. Day. Week. Month. Months Year. 
Neat Marble... 128 | 133 142 231 241 
are Plaster... 147 165 176 244 257 
Cement, 1, Marble.. ...... 107 161 275 339 
Sand. 1,5. Plaster... ...... 128 166 299 345 
Cement, 1. Marble.. ...... 85 134 201 | 292 
Sand, 1,2. Plaster......-.; 111 148 241 294 
Cement, 1. Marble......... 40 4 162 163 
Sand, 1,4, Plaster,.'...... 46 | (91 164 170 
GERMAN PORTLAND CEMENT. 

Mixture. KindofBed. One One Six One 
Week. Month. Months Year. 
Cement, 1, |Marble...... 259 367 OOO: dissses 
Sand, 1, Plaster...... 213 376 GAR fesoses 
Cement, 1, Marble...... 176 256 346 345 
Sand, 2, Plaster...... 196 258 326 357 
Cement, 1, Marble...... 141 225 250 313 
Sand, 3, Piaster...... 147 220 258 312 
Cement, 1, Marble...... 103 157 240 Q74 
Sand, 4, Plaster...... 120 150 233 264 
Cement, 1, Marble...... 82 103 182 213 
Sand, 5, Plaster... .. _108_ | 100 | 197 


1933 


Making allowance for a few irregularities, it 
appears from the foregoing tables that the 
use of a porous bed gives slightly higher re- 
sults for the first one or two months, but that 
the difference disappears or becomes insigni- 
ficant with age. 


EXPERIMENT No, 7. 


It is a well-cecognized fact that in experi- 
menting with cements, even when great care 
is exercised, individual specimens break very 
irregularly, and that results even approxi- 
mately conforming to theory can only be ob- 
tained from averages from a large number of 
breakings. The personal equation of the oper- 
ator and the degree of force with which he 
presses the mortar into the moulds is one fac- 
tor in producing irregular results. To do 
away with this,a machine for packing the 
moulds was desired and used for a time. By 
this the mortar was pressed into the moulds 
by a metallic plunger, acting with definite 
pressures varying from 50 to 400 pounds. 

The machine-made briquettes broke with 
somewhat greater uniformity than hand-made 
ones. So much more time was required to 
make briquettes with this machine that it was 
found to be impracticable to employ it for gen- 
eral use. 





EXPERIMENT No. 8. 


By the sea it is frequently convenient to mix 
mortar with salt water. Brine is also used in 
winter as a precaution against frost. This ex- 
periment was made to obtain the comparative 
effect of mixing with and immersing in fresh 
and sea water respectively. The tests were 
made upon a Rosendale mortar, mixed one 
part cement to one part sand, and an English 
Portland mortar, one part cement to two parts 
sand. The figures are averages of about ten 
breakings, and give the tensile strength in 
pounds per square inch with different methods 
of treatment and at different ages. 


TABLE No, 7. 


RosENDALE CEMENT 
MORTAR 1 To 1. 


PoRTLAND CE- 
MENT MorRTAR, 

















1ToO 2 
‘ = 2 ~ ‘. es2iai 2 x 
Fresh 2| S 3. Mixed with e\aisis 
Water. E eS PB Bie|;a\ a 

| \ 
ant cantata sicea ag ee sae ig ad anette: 
Fresh =| @ % Immersedin |413 % @ 
Water. 2) £ | a £ia| fia 

@ |} 

| | me | _ 
40 | 48| 50 | 61. Oneweek, (151 |122 |152 (149 
126 | 135) 114 | 126 One month. [213 |191 203 200 
247 | 250) 243 «224. «S- Six months. 314 /245 277 |264 
310 | 263! 224 | 217, One year. [342 |231 346 (295 














Except for some irregularity in the break- 
ings for one year (which may have been due to 
the manipulation), the table indicates that 
salt, either in the water used for mixing or 
that of immersion, has no important effect 
upon the strength of cement. Salt water re- 
tards the first set of cement somewhat. 


PER SQ. IN. | 


STRENGTH IN \LBS. 





ol 
is 26 0 . . 0 
PER? CLINT OF WATER OF AIXTURZ IN WEICHT OF CEMENT 


PLATE IV, 
EXPERIMENT No. 9. 


This was an experiment to determine the 
relation existing between the stiffness of ce- 
ment mortar when first mixed and its subse- 
quent strength. The stiffness depends on the 
proportion of water used in mixing, and 
varies somewhat with different cements. Nat- 
ural American cements take up more water 
than Portland cements, and fine ground more 
than coarse cements. Many series of tests 
bearing on this point were made. The results 
obtained from two of the more complete series 
are shown by the curves on Plate IV. The 
cements used in these tests were a rather 
coarse English Portland and a fair Rosendale 
Each of the points in the curves represents 
an average from about ten briquettes. The 
cements were tested neat, and the amounts 
of water used were different percentages, by 
weight, of the amounts of cement. The re- 
sulting stiffness of mortar is indicated on the 
curves. 
fresh loam to a fluid grout. The time of set- 


































This varied from the consistency of 





ting is greatly retarded by the addition of 
water. 

The curves show that from 20 to 25 per cent. 
of water gives the best results with Portland 
cement, and from 30 to 35 per cent. with Ro- 
sendale; that the differences in strength due 
to the amount of water are considerable at 
first, but diminish greatly with age; that the 
soft mortars, even when semi-fluid like grout, 
attain considerable strength in time. 


EXPERIMENT No. 10. 


From the first it was obseryed that fine 
ground cements were less strong when tested 
neat, and stronger when mixed with sand, 
than were coarse cements. A few examples of 
this are given below. In the first table a 
coarse English Portland cement is compared 
with a fine ground French Portland. The 
per cent. of each retained by the fine No. 120 
sieve is given, and the tensile strength, in 
pounds per square inch at the end of 7 days. 





TABLE No. 8 
Parts of sand to 1 
part of Cement 
| Per cent. 
Kind of Cement. _ retained by } 
‘No. 120 Sieve. 0 2 3 4 5 
! | i 
oe ae ee SS a ed 
English Portland | 37 | 319 125, 89 59 43 
saat et aianameees NW eetionien eae Reps ta 
French Portland | 13 


318, 205) 130) 114 
Such examples could be multiplied. Ger- 
man Portland cements were commonly finer 
ground than English and, asa rule, were no 
stronger, or less strong, tested neat, but were 
much stronger with liberal proportions of 
sand. In the following table two lots of the 
same brand of English Fortland cement are 
compared. ‘The coarse cement was the ordi- 
nary make of the manufacturers; the fine 
cement differs in no particular from the other 
except that it was ground more slowly and 
finer, to meet the requirements of a special 
agreement. The age of the samples when 
broken was 28 days. 


TABLE No. 9. 


Parts of Sand to 1 part 


of Cement. 
. | Percent. | 
Kind of Cement. legheineear by 
No. 1208ieve| 9 | 3 | 5 
| | | 
Ordinary Cement 35 ws | 106 | - 
Fine-ground | —-— ——_— 
12 | 804 96 


Cement. | 180 | 


Different brands of Rosendale cement varied 
considerably in their fineness. Those of the 
best reputation would leave from 4 to 10 per 
cent. residuum in the No. 50 sieve; other 
brands would leave in the same sieve from 
10 to 23 per ¢ent. In the following table is 
compared the average tensile stength obtained 
from experiments with three of the finer 
ground brands, and also with three other 
brands of good reputation, but more coarsely 
ground. The age of the specimens was one 


week. 
TABLE No. 10 


Parts of sand to 1 part 

















Cement. 
P ercent. 
Kind of Cement. retained by 
No. 50 Sieve, 0 1.5 2 
Fine Rosendale | 6 = 41 25 
Coarse Rosendale! 17 |} 98 29 16 








The foregoing experiments show that it is 
impossible, by tests on the tensile strength of 
neat cemets alone, to judge of their value in 
making mortar for practical use; also that 
fine-ground cements make stronger mortars 
than do coarser ones. 

A number of series of tests were made ot 
cements which had b-en through sieves 
of different degrees of fineness, and had there- 
by had different percentages of coarse par- 
ticles removed from them. The résults from 
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these experiments were quite uniform and 
showed that, in proportion as its coarse par- 
ticles were removed, a cement became more 
efficient for making mortars with sand. 

Table No. 11, gives the results obtained 
from one such series of tests made with an 
English Portland cement. In the experiment 
comparison is made between the strength of 
mortars made with the ordinary cement, un- 
sifted as it came from the barrel, and those 
made with the same cement after having been | 
sifted through Nos. 50, 70, 100 and 120 sieves, | 
which, respectively, eliminated more and‘ 
more of the coarse particles. The per cent. of 
particles which would still be retained by the | 
fine No. 120 sieve, after sifting through the | 
coarser sieves, is given in the second column 
ofthe table. There is included in the table an 
extra coarse cement, which was made so by 
adding to unsifted cement a certain amount | 
of the coarse particles taken from the sifted 
cements. The tensile strength is given in| 
pounds per square inch. 

In a similar series of tests with Rosendale 


cement mortars the increase in strength ob-|— 


tained by substituting fine for coarse particles 
in the cement was much less marked. The 
coarse particles were softer than those from 
Portland cement and had, in themselves, some 
power of cohesion. As previous tests had 
shown that fine-ground Rosendale cements 
were stronger, with sand, than coarse-ground, | 
it was assumed that the superiority was due, | 
not so much to the absence of palpably | 
coarse particles as to the fact that the bulk of 
the cement was more floury and thus better | 
adapted to coating and binding the particles 
of sand. Probably natural American cement | 
is as much improved as is’Portland cement by | 
fine grinding, but in the case of the former | 





there would not be the same relative advan- | 
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TaBLe No. 11. 














Le 
ras - 
Be One WEEK. | OnE Monts. Srx MonrTus. One YEAR, 
<5 
ARE 
KIND oF CEMENT USED IN MAKIMG Mor- Sez Parts of Sand to 1 part of Cement. 
TARS. HSs 
Z AS 
aan 
az 2; 3) 4] &| 2} 3] a] 8] 2] 3) 4] Siai si ais 
a 
Cement with coarse particles added ...... 55 72 39 #32 #19 :117 «80 «667 «640 210 135 122 84 
rdinary Cement, unsifted ..........- 33 «86129 92 5S 43 197 143 109 88 S11 236 183 136 
Cement which passed No. 50 Sieve -------- 98 159 97 67 47 210 158 125 102 323 246 190° 146 
Cement which passed No 70 Sieve ......-- 18 163 117 82 65 239 168 151 112 338 256 225 173 
Cement which passed No. 100 Sieve. ...- . R | 177 123° 84 73 255 185 156) 122 257 268 239 182 
Cement whicn passed No, 120 Sieve-....-... 0 198 154 95 86 271 200 161) 132 379 320 238 196386 : 
TABLE No 12. 
NEaT CEMENT. CEMENT, 1; SAND,2. CEMENT, 1; SAND, 5. 
KIND OF CEMENT. 
2Years. 4 Years. 2Years.| 4Years. 2Years. 4 Years. 
Seas ec OT 
Ordinary Cement, unsifted.............--++.++. 603 387 ia | 493 182 ” 
Cement which passed No. 120 sieve..-....- 7 21 478 580 250 Is4 
TABLE No. 13. 
ONE WEEK. | OnE MONTH, Six MonTHs. One Year. 
KIND OF CEMENT. : 
Parts of Sand to one part of Cement. 
0 2 3 0 2 3 0 2 3 6:3 3 
Ordinary Cement, unsiited..... ée- cegnsecders $53 139 86 279) «201 142 438 323 253 444 343 (271 
Cement which passed No. 120 Sieve......---- 311 137 132 245 275 201 268 367 310 306 434 333 
was made with ordinary cement, and another | In the foregoing tests the mortar made with 


set with the same cement from which 33 per | mixed cement had an unexpected strength ap- 


and replaced with fine sand. 
TABLE No. 14. 


ONE 
YEAR. 


ONE ONE Six 
WEEK. MontH. MonrtuHSs. 


tage in bolting out the coarse particles after | 


grinding. 


The following series of tests may be of inter- | 
est on account of the age of the specimens. | 


The mortars were made with an English Port- 
land cement, both unsifted as taken from the 
cask, and also after it had been sifted through 
the No. 120 sieve, by which process about 35 
per cent. of coarse particles were eliminated. 

Table No. 12 also shows that fine cements do 
not give as high results tested neat as do 
cements containing coarse particles, even 
coarse particles of sand. It also shows (what 
is often noticed) that neat cements become 
brittle with age, and are apt to fly into pieces 
urder comparatively light loads. 


The series of tests which follows was made 
for the purpose of ascertaining what value, 
if any, for cementing purposes, were possessed 
by the hard, coarse particles of Portland 
cement. Mortars were made with an ordinary 


English Portland cement, and compared with | 


similar mortars made with the same cement, 
after sifting through No. 120 sieve, which re- 
tained 33 per cent. of coarse particles. 


As usual, the coarse cement was stronger 
neat, and weaker with sand. Assuming that 


the 33 per cent. of coarse particles retained by 
the sieve had no value as cement, acting) 


merely as so much sand, and assuming also 


that all which passed through the sieve was | 


good cement, it follows that the ordinary un- 
sifted cement with two parts of sand made a 
mortar in which the proportion of real cement 
to sand was .67 to 2.33, or about 1 to 3.5. 
Hence, the mortar made with fine cement and 
three parts of sand should be as strong, or a 
little stronger, than that made with the coarse 
cement and two parts of sand. It will be seen 
that the results in Table No. 13 sustain the as- 
sumption very well. 

If, then, the coarse particles are assumed to 
act merely as so much sand, it will not lessen 
the efficiency of the cement to remove its 
coarse particles, and to substitute actual sand 
in their place. This was done in making the 
following series of tests. One set of briquettes 





9 ° 


3 3 2:3 2 3 


Ordinary Cement 
unsifted ........ 139, 86 201 142 324 253 313 © 271 
Cement with 33% 
coarse particles 
removed and 
fine sand sub- 
stituted 101 67 160 100 253 206 305 240 





These briquettes refused to break in accor- 
dance with the theory, and the assumed hypo- 
thesis was not verified. It is evident that, for 
making mortar, the coarse particles of Port- 
land cement are superior to ordinary sand, 
|but much inferior to fine cement. In the 
|mortars made with the cement in which the 
coarse particles had been replaced with fine 
sand, the real proportions of cement to sand 
| were 1-to3.5and1to5. It will be noticed that 
|the tensile strength was not reduced in like 
proportion. 





! 


EXPERIMENT No. 11. 


While building masonry laid in American 
‘cement mortar, it is sometimes desirable to 
‘increase the strength of the mortar tempor- 
arily or in places. Rich Portland cement 
mortars are expensive, and those with large 
proportions of sand are too porous for many 
purposes. The desired strength can be gained 
\by using, instead of the simple American 
cement, the same cement mixed with a per- 
centage of strong Portland cement. 

The following series of tests was designed to 
ascertain the comparative strength of mortars 
made with a Rosendale cement, an English 
Portland cement, and also a mixture com- 
posed of equal parts of each. 


TABLE No. 15. 











| 2)3| 3 

Krnp oF Mortar. = s g | s 
shcaskaieieed lil heap 

Rosendale Cement, 1; Sand 2....---- | 26 | 60 | 125 180 
Rosendale Cement. 05. tend, 2......| 19 | 138, 268) 273 
Cement, 1; Sand 2..---...---) 126 | 163, 279. 323 





|eent. of coarse particles had been removed | proximating to that of mortar made with pure 
| Portland cement. 
| tests of mortars made with lime of Teil, a fine- 


In the following series of 


ground French Portland cement, and the lime 
and cement mixed, the strength of the mortar 
made with the mixture is almost exactly a 


| Kinp or CEMENT, Parts of Sand to one part of Cement. |; mean between those of the other two mortars, 


as also the cost of the mixed cement is a mean . 
between the costs of the other two. 


TABLE No. 16. 


1 1 6 
KIND oF Mortar. | Week. Month Months. 1 Year 


eer errer 40 150 
Lime of 

Teil 0.5 
Portland }Sand 2. 
Cement, | 

0.5. 

Portland Cement, 1; 
Sand, 2......-....- 


100 255 


170 265 350 355 


The best Portland cements sometimes do 
not set within an hour, which preclude their 
use for wet work. Insuch cases quick-setting 
cement should be added to them. Roman 
cements can be procured which will set in 
from one t> five minutes. Mixtures of Roman 
and Portland cements were of‘en used on the 
Main Drainage works. Such mortars would 
set about as quickly asif made with Roman 
cement alone, and would acquire great subse- 
quent strength due to the Portland cement 
contained in them. This was proven by many 
experimental tests. 

It is probable that mixtures of any good 
cements can be used without risk, but before 
adopting any novel combination it would be 
wise to test it experimentally. 


EXPERIMENT No. 12. 


Engineers are accustomed to require that 
only clean sand and water shall be used in 
making mortar. Occasionally these require- 
ments cause delay and extra expense. This 
experiment was designed to ascertain how 
much injury would be caused by the use of 
sand containing moderate proportions of loam. 
In mixing the mortar for these briquettes, 
sand containing 10 per cent of loam was used 
in the place of clean sand. Each figure in the 
table is an average (in pounds per square inch) 
of ten breakings. 
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TABLE No. 1 17. 
RosENDALE CEMENT, 1; SAND, 1.5; Loam, 0.5 
One Week. One Month. Six Months. One Year. 
21 46 200 221 


The tests do not give very decisive results. 
For one week and one month, the breaking 
loads are not much more than one-half what 
would have been expected with clean sand. 
For six months and a year, they are fully 
equal to ordipary mortar. 


EXPERIMENT No. 13 


This experiment was similar to the fore- 
going one except that clay instead of loam was 
added to the mortar. Clay when dissolved or 
pulverized consists of an almost impalpable 
powder, with particles fine enough to fill the 
interstitial spaces among the coarser particles 
ofcement. By adding clay to cement mortar 
a much more dense, plastic and water-tight 
paste is produced, which was occasionally 
found convenient for plastering surfaces or 
stopping leaky joints. Each 
Portland cement series of tests is an average 
from about 15 briquettes; those in the Rosen- 
dale cement series are averages from 10 bri- 





quettes. 
TABLE No. 1s, 
ROSENDALE CEMENT. 
"= - =“. ‘aw “~. —w“ ” 
° - os . = - ,% “wry. , 
— = ~ | on Wun . oo a 
. Bei a” a .0 g .2 ants 
cm ie -— ss . ~<c.° com: 
63 | 82|&s| Bea! 868 ae 
fn of | ca! oa® | oak ¥ Gea 
Cw FO | Se | ORS | OM (CUO 
1 Week.....-.! 32 233! 50 52 34 33 
1 month...... 108 52 = 123 116 101 100 
6months..--.-. 303 206 | 217 248 «=| 247 236 
year....... - 203 | 209 | 262 290 | 265 261 
PORTLAND CEMENT, 
™ - _ - oa ca 
° - . ° e ~~ . = 
ee Ge am <3 co a%S avs 
=ef Sei sd Sc.) Sou | td 
Es €2 se &s3 569, £2 
CO | OS | Om O20 | OBO | OBO 
1 Week 185 192 150 197 185 145 
1 month...... 26320271 186 253 245 203 
months 318 | 322 | 320 361 368 $17 
Year .. 303 «301 340 367 401 384 


The tests seem to show that the presence of 
clay 
cement mortars. 


It was feared that the presence of clay in 


mortars exposed to the weather might tend to 
make them absorb moisture and become disin- 
tegrated. To ascertain whether this would be 
so,sets of briquettes were made,one set of Port- 
land cement and sand only,the other containing 
also different amounts of clay. They were al- 
lowed to harden in water for a week, and were 
then exposed on the roof of the office building 
for two and one-half years, when they were 
broken. All of the briquettes appeared to be 
in perfectly good condition, with sharp, hard 
edges. Their average tensile strengtns in 
pounds per square inch are shown in the fol- 
lowing table: 
TABLE No. 19. 


Portland cement 1 ; Sand 2....0.....660. seseeeeneee es 402 





Clay OB isds’ ocves 262 
L.Ousccaces 256 
EM. wccvccvteasedivesis's 182 
BOow< scccwodecrdsesiecs 178 


The mortars with clay showa very fair degree 
of strength, and the tests confirm the belief 
that the presence of clay works little, if any, 
harm. Tests of mortars made with lime and 
clay also gave favorable results. Such mortars 
would stand up in water. The subject is 
worthy of further investigation. 


EXPERIMENT No, 14. 


Occasionally, for stopping leaks through 
joints in the sewers, it was found convenient to 
use cement mixed with melted tallow. 'The 
tallow congealed at once and held the water 
while the joint was being calked. Briquettes 
made of melted tallow mixed with -Portland 


figure in the! 


in moderate amounts does not weaken | 
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cement wd sand, sei parts, sieubied, in one 
week, atensile strength of about 40 pounds to 
the inch. After a month, six months anda 
year, they were little,if any stronger. It was 
| thought that possibly the ammonia in the 
sewage might gradually saponify and dissolve 
out the grease, leaving the mortar to harden 
by itself. Briquettes of cement and tallow 
were kept in water to which a little ammonia 
was added from time to time. After a year or 
two the brjquettes had swelled to about double 
their former size, but the cement had acquired 
no strength. 


EXPERIMENT No. 15. 


Having occasion to build with concrete a 
large monolithic structure in which a flat wall 
would be subjected to transverse stress, it was 
considered necessary to make experiments 
to find the comparative resistance to such 
stress, of concrete made with different cements 
and with different proportions of sand and 
stone. 

The cements used in the tests were an Eng- 
lish Portland anda Rosendale, both good of 
their respective kinds. Medium coarse pit 
sand was used, and screened pebbles about an 
inch or less in diameter. The beams were 10 
| inches square and 6 feet or less long. They 
| were made in plank moulds resting on the 
bottom of a gravel pit about 4 feet deep. After 
the concrete had hardened sufficiently, the 
moulds were removed, and the undisturbed 
beams buried in the pit and left for six months 
exposed to the weather. They were then dug 
out and broken with the results given in the 
table. The total breaking loads are given, in- 
| cluding one-half of the weights of the beams, 
which averaged about 150 pounds per cubic 








foot. The constant, c,is obtained for the for- 
mula— 

d? Xb { w = center breaking load in pounds. 
” xc, | d =depth of beam in inches, 

| t { b =breadth of beam in inches 

in which | = distance between supports in ft. 


ec =aconstant. 
Since c has an average value, and there were 
| generally more beams of one length than of 


~ | the other, the value of ¢ as given does not ex- 


| actly correspond with either load in the table. 
_ TABLE No. 20. 


PROPORTION OF AVERAGE CENTER BREAKING 
MATERIALS. WEIGHT IN POUNDS. 


a eet er: Dist. nat, Sup- 
; ports, 5’. 


Aversa Mod- 
ture in lbs. 
of cin Ibs. 


Ave’ge- Value) 


: Di 
port 


Q 
8 
ulus of Rup- 


| Stone. 


1782 690 
Beams broke |in handling. 


eoee BOT 


coos! OFT 
esos 9 
1..-- 611 


3926 
3648 
2822 


| eee 
|| tom @ 


The table shows that concrete has a rather 
low modulus, especially when made of Rosen- 
dale cement. When transverse stress is to be 
opposed it is very important to give ample 
time for the concrete to harden. 

EXPERIMENT No. 16, 


Many of the main drainage sewers were 
either built or lined with concrete, which 
was always smoothly plastered with a coat 
of mortar. It was important that this sur- 
face coat should be especially adapted to re- 
sist abrasion. This experiment was made to 
ascertain the best mixture for the purpose. 
Different mortars were tormed into blocks 
14 inches square, and, after hardening uncer 
water for 8 months, were ground down upon a 
grindstone. The blocks were pressed upon 
the stone with a fixed pressure of about 20 
pounds. A counter was attached to the ma- 
chine, and the number of revolutions required 
to grind off 0.1 inch of each block was noted. 
The cements used in the test blocks were a 
rather coarse English Portland and a fair 
Rosendale. 

The curves (Plate V) show the results ob- 
tained. Inmaking these curvesthe resistance 





to abrasion opposed by the Portland cement 
mortar in the proportion of 1 part cement and 
2 parts sand is assumed to be 100, and the re- 
sistance ofother mortars is compared with it. 
The effect of the grinding upon the test blocks 
is noted on the curves, and explains the some- 
what striking resulta. 

It appears that cements oppose the greatest 
resistance to abrasion when combined with 
the largest amount of sand which they can 
just bind so firmly that it will grind off and 
not be pulled out. A little less or a little 





ke 4 3t ie i it 0 
PARTS OF SAND TO ONE PART OF CEMENT. 
PLATE V. 


more of sand may greatly lessen the resis- 
tance. For any given cement the proper 
amount of sand would, probably, have to be 
ascertained by experiment. 


EXPERIMENT No. 17. 


It is a prevalent belief among masons that 
cement, even when it contains no free lime, 
and does not check, expands considerably 
after setting. It is stated that brick fronts 
laid with cement. mortar (especially of Port- 
land cement) have been known to bulge, and 
even rise, owing to expansion in the mortar. 
Experiments were made to ascertain what 
truth there was in this belief. Several dozens 
of glass lamp chimneys were filled with mor- 
tars made of various brands of American and 
Portland cements, both neat and with different 
admixtures of sand. The chimneys were im- 
mersed in water, and, without exception, be- 
gan to crack within three days. New cracks 
appeared during the following ten days, after 
which time hardly a square inch of glass re- 
mained which did not show signs of fracture. 
This showed that the cement certainly ex- 
panded, though very slowly, and that the ex- 
pansion continued for about two weeks. None 
of the cracks opened appreciably, however, so 
thatthe amount of expansion, which was evi- 
dently slight, could not thus be even approxi- 
mately determined. 

A number of 10-inch cubes were then made 
of similar mortars, with small copper tacks 
inserted in the centers of all the sides. Some 
of these cubes were kept in the air, and others 
immersed in water, and the sizes of all of them 
were measured frequently by callipers during 
6 months. The increase in size did not in any 
case exceed .01l inch, and may have been less, 
This indicated that, while cement mortars do 
expand, the increase in bulk in any dimen- 
sion does not exceed .001 part, of: that dimen- 
sion, and is too slight to be ‘of consequence. 
In the ease of the walls before referred to, 
supposing them to have been 80 feet high, with 
five }-inch joiuts to each foot, the total height — 
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| tims, which may be a little hardened during 


Taiz. No. 21, 
<a ces the manipulations, but not much, except when 


KIND oF 


1 Week. 6 Months. 








1 Day. 1 Month. 1 Year | treated with alum. 
MIXTURE. CEMENT. ¢ In no case is it likely that a gelatine film is 
| oe ~ remeron ~ | properly tanned in the ordinary manipula- 
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she 
of mortar would have been 100 inches, and the | 


extreme expansion of the whole could only | 
have been .1 inch. It is probable that the! 
apparent rise was merely a difference in ele- | 
vation caused by settlements of partition or'! 


side walls laid with weaker and compressible | mentioned. 


mortar. 
EXPERIMENT No. 18. 


It having been reported that cement mor- 
tars in contact with wood had sometimes been 
found to be disintegrated, as if they might 
have been effected by the wood acids, this ex- 
periment was made to see if any such effect 
could be detected. About a dozen boxes were 
made, each formed of five different kinds of 
wood, viz.,oak, hard pine, white pine, spruce 
and ash. The boxes were filled with different 
cement mortars, and were some of them sub- 
merged in fresh and others in salt water. Bri- 
quettes were also made of cements mixed with 
different kinds of sawdust. At the end ofa 
year no effect upon the cements could any- 
where be detected. 


ExpERIMENt No. 19. 


Engineers are accustomed to insist on ce- 
ment mortars being used before they have 
begun to set, and on their being undisturbed 
after that process has begun. With cements 
which set quickly workmen are tempted to 
retemper the mortar after it has begun to 
stiffen. Some experiments were made on 
mortars which were undisturbed after first 
setting. and others which were retempered 
from time to time. Unfortunately all of the 
conditions of these tests were not accurately 
recorded, and the results are not considered 
trustworthy. The following series of tests, 
which represents an extreme case not. met 
with in actual practice, may be of interest. 

A mortar made of one part of Portland ce- 
ment and two parts of sand was allowed to 
harden for a week. It was then pulverized, 
retempered and made into briquettes. ‘These 
subsequently acquired the following tensile 
strength in pounds per square inch: 
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Under the circumstances it is somewhat sur- 
prising that the mortar developed as much 
strength as it did. Good tests to elucidate 
this subject are much needed. 


EXPERIMENT No. 20. 


A brand of *‘ Selenitic’’ cement was offered 
for use on the work, and was said to possess 
great merits. It was made by treating an or- 
dinary American cement by a patented pro- 
cess. It was tested by comparing it with an 
untreated sample of the same cement of which 
it was made. In Table No. 21 are the results of 
the tests. 

The breakings are somewhat irregular, but 
seem to show that this cement was made 
somewhat stronger by the selenitic process of 
treatment when tested neat, but was little, if 
at all, improved for use as a mortar; not 
enough, certainly, to compensate for the 
higher cost. 
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Fuel of Large Steamers. 





Ocean steamers are large consumers of coal. 
The Orient line, with their fleet of ships run- 
ning to Australia every two weeks, may be | 
The steamship Austral, went 
from London to Sidney in thirty-five days, | 
and consumed on the voyage 3641 tons of coal. 
Her coal bunkers hold 2750 tons. The steam- | 
ship Oregon consumes over 330 tons per day on 
her passage from Liverpool to New York. Her 
bunkers will hold nearly 4000 tons. The Stir- 
ling Castle last year brought home in one cargo 
2200 tons of tea, and consumed 2800 tons of coal | 
in doing so. 

Immense stocks of coal are kept at various 
ecoaling stations, St. Vincent, Madeira, Port 
Said, Singapore, and others; the reserve at 
the latter place is about 20,000 tons. It is re- 
markable with what rapidity these steamers 
are coaled. For instance, the Orient steamship 
last year took in over 1100 tons at Port Said in 
tive hours. 
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Durability ot Leather. 


A correspondent to The British Journal of 
Photography speaks of leather from a photo- 
graphic standpoint of view in the following 
manner : 

Generally speaking, leather is a perishable 
substance. especially when it is a question of 
preservation for thousands of years. Suppos- 
ing it to be carefully kept in a normal atmos- 
phere, it may be expected to last a little over 
700 or 800 years. Leather is injured by damp, 
by excessive dryness, by sulphurous vapors 
from burning coal gas and by salts sometimes 
present in the soil. Peat sometimes preserves 
and sometimes destroys animal remains, ac- 
cording to the salts it holds in suspension. 
Leather sandals have sometimes been pre- 
served for ages deep in peat bogs. The grave- 
digger in Hamlet states that corpses will lie 
eight or nine years in the grave before they 
rot, and that of a tanner lasts nine years, be- 
cause his hide is so tanned with his trade. 

Perbaps the oldest specimens of leather in 
the world have been found in Egypt in tombs 
or mummy cases, in which they were inclosed 
once for all, beyond the reach of disturbance. 
The oldest piece of Egyptian leather in the 
British museum is the Bremner (Rhoid) scroll 
containing a portion of the ritual of the dead. 
Its date is about 1800 B. C,, and the scroll is 
now perfectly preserved in a tin case; the 
leather is so powdery that its custodians are 
almost afraid to touch it; the color is about 
that of bright and light new oak sole leather, 
and perfectly clean. There are many leather 
sandals in the museum dating about 1300 B. C., 
generally rotton, torn and distorted—some of 
them are pretty tough, however. The leather 
roll of Cheops, regarding the dedication of the 
temple, may be of the date of about 2000 B. C., 
and is perhaps the oldest piece of leather in 
the world. The British museum possesses an 
elaborate Egyptian leather sword-belt of about 
500 or 600 B. C.; it is green and discolored; a 
casual observer might take it for bronze. 

Such durability as leather possesses is un- 
likely to’be found in the majority of gelatine 






















by the vegetable astringents ussd in the pro- 
cess; some give soft and spongy, others hard 
and heavy leather; slow tanning with oak 
bark gives about the best result. 


India and Mexico. 





The experience of the Government of India 


|in the building and operation of railways is of 


interest to Mexico, where the railway era 
opened much later in the century. The Gov- 
ernment of India entered upon a broad and 
ultimately successful policy of railway con- 
struction as early as 1853, and between that 
date and 1873—a period of twenty years— 
nearly all the railways built in India received 
from the Government a guarantee of 5 per 
cent. interest. Since 1873 the Government it- 
self has entered on the work of railway con- 
struction, and where it has made an exception 
to this rule and granted concessions it has 
only guaranteed from 34 to 4 per cent. interest. 
There are now some 11,000 miles of railway in 
actual operation in India, and about 2,000 un- 
der construction. The amount of capital in- 
vested in the railways built by British capital 
on which interest has been guaranteed by the 
Indian Government is $496,383,000; the gov- 
ernment itself has invested in its own lines 
$175,194,000, and the native States have built 
roads to the value of $14,599,000. Thus over 
$686,000,000 have been invested in the railways 
of India. The payment of interest on the 
guaranteed lines and on loans for the State 
lines up to 1882 was $118,255,000 in excess of the 
revenue from railways. Latterly, the railways 
of India, have generally been paying full in- 
terest out of their earnings, and, in some 
cases, have earned asurplus. It is the pres- 
ent policy of the Government to construct 500 
miles of new railway every year for the next 
five years. The Government has grounded its 
railway policy on several motives, the most 
important of which are, first, the develop- 
ment of the resources of the country; second, 
protection against famine; third, the greater 
ease with which troops can be sent to all parts 
of the empire. The railway policy of the 
Government has justifled itself; the great 
Eastern empire has been consolidated and 
made easy tu govern, and the common people 
have been guarded against the terrible ravages 
of famine. Newspapers here which are con- 
tinually assailing the far-reaching policy of 
the Government in the construction of rail- 
ways and which are spending their time and 
energy in ignorant criticizing details of rail- 
way management, would do well to study the 
history of East Indian railway construction, 
and the enormous benefits conferred by rail- 
roads on the people of India, a country, which- 
owing to railways, is now able to compete with 
Russia and the United States in supplying 
England with wheat.—From the Mexican Fi- 
nancier, 


er 


A Goop copying-ink is made by dissolving } oz. 
of gum and 20 grains of Spanish liquorice in 
13 drachms of water, and adding to it a 
drachm of lampblack previously mixed with a 
teaspoonful of sherry. If the lampblack is 
greasy, it should be heated to redness in a 
covered crucible. 
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of Civil Engineers upon the very marked suc- 
cesa of the new departure in the manner of 
holding its Annual Convention. Previous con- 
ventious were also successful in their way, but 
in important work done, in the general interest 
manifested, andin the fulfillment of the ex- 
pressed purpose of these yearly meetings, the 
one of last week certainly exceeded all others. 

It has been proven that the selection of a 
somewhat isolated place of meeting, and the 
absence of a local committee has its advan- 
tages in spite of opinions to the contrary. The 
local membership in this case was nil, and as 
a consequence no time was cousumed in ex- 
cursions intended merely to exhibit the bus- 
iness advantages of the surroundings, or in 
responding to the social demands of citizens 
who, with the kindliest feelings in the world, 
yet seriously interfered with the business of 
the convention. There was no taxing of the 
local membership or their neighbors ; the con- 
vention paid its own way, and for once fully 
carried out its programme untrammelled by 
the surroundings, and in a manner both in- 
teresting and profitable. 

The attendance was unusually good in the 
professional standing of the men who were 
present; there were very few mere seekers 
after pleasure, and the papers presented were 
attentively listened to,and discussed with vigor 
and intelligence. Pride in the association was 
evident on all sides and was pardonable, for 
we doubt if any professional body could have 
been represented by a better class of men in 
relatively the same numbers. 

We ourselves must acknowledge somewhat 
ofa change of heart in this matter of holding 
annual meetings. We always did, and still do, 
regard this convention as a feature essential 
to the prosperity of the Society,and the one 
most likely to extend its influence and rapidly 
increase its useful growth. In past years we 
feared that business alone would not attract a 
sufficient number of its scattered members to 
any one remote locality, and that excursions 
to points of interest and social events were ab- 
solutely necessary in this connection. For 
these reasons we were somewhat opposed to 
interfering with methods that were evidently 
popular. But after the experiment of last week 
we think differently, and in commending the 
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still in active service as a shifting eugine, and 
doing good work. 

The train was then started for Deer Park, the 
place of the Convention, and the journey over 
the fertile country lying between Baltimore and 
the Potomac was a rapid and agreeable one. 
At Harper’s Ferry the party examined John 
Brown’s Fort, the insignificant brick engine 
house, where the Great Civil War or 1861-65 
may truly be said to have taken its origin, the 
ruins of the old U. S. Arsenal and the other 
features of this historic spot. For the remain- 
der of the journey and the many beauties of 
natural scenery to be found on the ‘‘ Picturesque 
B. & O.,”’ we must refer to others who with 
more facile pen have so often painted these pic- 
tures for those not fortunate enough to see 
them for themselves. 


The company arrived at Deer Park in the 
early evening, and, after some little confusion 
in the assignment of rooms, and the usual 
remonstrances and controversies between the 
polite clerks of the hotel and members who 
objected to being packed more than two in one 
bed, the travellers settled down to the com- 
forts of a well served supper and an atmos- 
phere due to an elevation of some 3,000 feet 
above the sea; overcoats in the evening and 
extra blankets at night were in demand, and 
the heat prevailing in lower regions was for 
the time forgotten. 


The opening session of the Convention was 
held in an annex to the hotel at 10 a. m., Wed- 
nesday, and Mr. Mendes Cohen, long identified 
with the B. & O. RB. R. Co., of Baltimore, was 
called to the chair, and made a brief but well 
expressed address welcoming the Society to 
the mountain peaks of Maryland, and congrat- 
ulating the members presentupon the prosper- 
ity and influence of the organization so ably 
represented at this convention. 


The first paper was one upon English and 
American Railroads, by E. Bates Dorsey, 
now of London, and read by the Secretary, Mr. 
John Bogart. Mr. Dorsey made an exhaus- 
tive comparison of the two systems and ex- 
plained the many points of difference as they 
strike the eye of an American engineer, and 
gave the reasons for much of this variety in 
the very different conditions existing in the 
two countries. The relatively short distances 
travelled by the passenger, the exclusive 
tastes of the people and the conservative 
spirit which has preserved many ofthe earlier 
traditions of railways, have given rise to and 
preserved a type of carriage and general 
equipment that could have no place in our 
broader land and more democratic population. 
This paper drew out aninteresting and lengthy 
discussion from the members present, many 
of whom related reminiscenses of English 
travel. The statement by Mr. Dorsey that 
about $33,000,000 was in a short time expended 
in England in securing railroad legislation was 
especially commented upon, and Mr. Chanute 
thought that a like, or even a greater sum 
would be economically spent in this country in 
thoroughly examining into the reason of being 
ofany proposed railroad and the cancelling 
of projects which are purely stock-jobbing en- 
terprises and of no public benefit, He said 
that in the last ten years $100,000,000 had been 
wasted in the United States in useless rail- 
way schemes resulting in the present demor- 
ilization of traffic and rates. Mr. M. J. 
Becker, made some severe comments on rail- 
way legislation in this country, and said that 
the aim of the average member of a State Leg- 
islature seemed to be to first find out what 
the railroad company did not want and then to 
enact it, or put the road to considerable ex- 
pense in preventing such legislation as would 
be detrimental to its interests. In England 
this preliminary parliamentary examination © 
and argument for or agains¢ a projected rail- 
way was the most lucrative part of the prac- 
tice of engineers of reputation; a retainer 
of fifty guineas and a per diem compensation 


new departure we believe we echo the feelings 
of the engineers who were at Deer Park. 

In some few points still further improve- 
ment can be made, notably in the manner of 
announcing and presenting the papers. But, 
as it is nowa proven fact that professional 
papers can be read and discussed, and are no 
longer merely intended to stop gaps in a 
week mainly devoted to other matters than 
those appertaining to engineering, this defect 
can doubtless be remedied. As we have before 
suggested, all of the papers intended for the 
convention should be sent in at least 40 days 
before the time of meeting, and advance 
copies put into the hands of all interested 
members. Time could be saved at the con- 
vention by then only reading the paper by 
title, and the bulk of the meeting could be de- 
voted tothe more interesting and animated 


beforeit can be properly and most usefully 
debated, and this study of the subject should 
precede the convention and take place in the 
quietude of the office or home. We are aware 
that some papers will be late, but this too 
might be prevented if the rule were made ab- 
solute, and,the time of delivery definitely fixed. 


Annual Convention of the American Society 
of Civil Engineers. 





The majority of the members of the Society 
arrived in Baltimore at noon of Monday, June 
22nd,according to the previously published pro- 
gramme, and made their headquarters at the 
Carrollton House. On the afternoon of Monday 
the party was divided, one and the larger por- 
tion embarked on the steamer Latrobe, and 
after first visiting the terminals of the B. & O. 
R. R. Co., at Locust Point, viewing the timber 
dry-dock and witnessing the very admirable 
arrangement of fire protection at that point, 
sailed down the Patapsco to Fort McHenry 
and examined that historic structure. The 
next stop was made at the unfinished Fort 
Carroll, a magnificent specimen of masonry 
as far as completed, but about as useless for 
defence against the armanent of modern war 
vessels as would be the few smooth bore guns 
with which it is armed, against the armor of 
the present day. The party finally landed at 
Curtis Creek where the B. & O. R, R. Co. are 
making extensive improvements for the ship- 
ment of freight, and inaugurating a Coney 
Island resort for the inhabitants of the Monu- 
mental City. A special train conveyed them 
to the city by way of the old Mount Clare 
route. 

The other party, made up of the more 
seriously disposed members of the Society, 
left the city under the charge of Mr. Robert K. 
Martin, Chief Engineer of the Water Depart- 
ment, and examined the water-works at Loch 
Raven, but not being one of that party we can 
only speak of these famed works from the 
hearty expressions of praise by the hydraulic 
experts who were with Mr. Martin. On the 
evening of Monday many of the members and 
the ladies accompanying them accepted an in- 
vitation to witness comic opera at the Academy 
of Music. 

On Tuesday morning a special train was put 
at the service of the Society by the manage- 
ment of the B. & O. R. R. Co., andabout 9 a. m. 
the members and guests left Baltimore. The 
first stop was atthe Mount Clare Shops of the 
Company, and somewhat oyer an hour was 
profitably spent there in examining the exten- 
sive and elaborate plant for the building of 
nearly everything needed in the construction 
and maintenance of a great trunk railway. 
The company at this point builds and repairs 
its own locomotives, passenger and freight cars, 
bridges, etc., and under the care ofattentive 
and courteous officials of the company all 
was shown and explained to the interested 
visitors. The “ Arabian,” a locomotive of the 
‘“‘grasshopper’”’ type, built in 1835, was found 
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of from ten to fifty guineas, according to pro- 
fessional standing and influence, were the 
usual fees for such services. 

Prof. Thomas Egleston, of the Columbia 
School of Mines, then read a paper upon 
“The Cause and Prevention of Decay of Build- 
ing Stones.” Sandstone, granite, limestone 
and slate had been chiefly investigated by 
him through a long series of years, and the 
scientific causes of decay, chemical and at- 
mospheric influences, and the means of pre- 
vention of such decay, were carefully and 
practically considered. 


The report of the Committee on the Preser- 
yation of Timber was read and discussed 
at length. This Committee, composed of 
Messrs. Chanute,Harrod, Bouscaren, Andrews, 
Bowditch, C. 8S. Smith, Putnam, Mendell and 
President Graff, has been investigating this 
subject since 1880,and the voluminous and val- 
uable report submitted to this convention is 
evidence of the care and intelligent labor 
which they have expended upon a matter so 
important to the engineer andthe general pub- 
lic of this country. As we expect to give at 
least an abstract of the reportin another issue, 
we will defer further comment at this time 
upon the original document. 


On Wednesday evening, before the assem- 
bled members of the Society and lady guests, 
President Graff delivered his annual address, 
which will be found in full in another portion 
of this issue. After the address Secretary 
Bogart exhibited, by the aid of a stereopticon 
a very interesting series of the famous bridges 
of the world, commencing with the Niagara 
Cantilever, and including some of the ruder 
specimens of native workmanship and engi- 
neering skill as seen in Mexico, Persia, India, 
ete. 

On Thursday morning Mr. F. Collingwood 
read a paper upon the Preservation of Forests. 
In summing up he stated that the supply of 
white pine in the United States would cer- 
tainly be exhausted before the end of the cen- 
tury, and that the same result was predicted 
for the Canadian forests. Of Southern pines 
there was stated to be about 150 years supply; 
spruce east of the Mississippi would probably 
last 25 years, but large quantities still existed 
in Canada and the West; the hemlock supply 
in the East is about the same as spruce,and will 
soon be exhausted in Pennsylvania, New 
York, and the Eastern States, and the price 
has doubled in 25 years. Among hard woods 
black walnut now commands $110 per M. at 
wholesale, and the supply is not equal to the 
demand, and ash and oak has more than 
doubled in price in the quarter of a century. 

Mr. Collingwood thought that while the 
matter, to engineers, was now simply one of 
cost it was their duty to economize in the use 
of timber in construction, and to prevent by 
all possible means its waste by forest fires. 
Cultivation of timber was recommended, and 
the influence of timbered land upon the con- 
servation of water supplies was pointed out in 
equalizing the flow of streams and preventing 
floods. He thought that circumstances war- 
ranted the expectation that the replanting of 
forests could be easily accomplished, and rea- 
sonable care would assure abundance of tim- 
ber for generations to come. 


The members present had much tu say upon 
this subject; Mr. E. P. North suggested that 
land devoted to the growth of timber be free 
from taxation owing to the long time that it 
took the crop to mature ; 100 to 120 years being 
the time usually required for white pine to be- 
come good, commercial lumber. Mr. F. Col- 
lingwood remarked that forest land can be 
made to pay at a comparatively early period 
by planting the trees thick and then thinning 
out; Prof. Egleston said that according to 
German experience, forests would begin to 
yield an income after 10 or 15 years as a fuel; 
in our own country cottonwood would grow to 

diameter of 12 inches in the time stated ; laws 
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were sadly needed relating to the growing of) 


timber; what is wanted is legislation rather 
than science. Mr. A. M. Wellington instanced 
Mexico as illustrating what can be done in a 
country where timber is scarce; he did not 
deny that a lack of wood was a great incon- 
venience, though he thought that if used less, 
our danger from fire and decay would be de- 
creased, and that the money annually wasted 
in disastrous conflagrations would more than 
compensate for more substantial construction. 


preservation of timber. The first paper was 
upon the Specifications for Strength of Iron 
Bridges, by Jos. M. Wilson, discussed by the 
bridge experts present. Written discussions 
upon the paper of Mr. Schneider upon the 
Niagara Cantilever Bridge, were also submit- 


were surprised at the heavy percentage of 
steel plates rejected at Niagara, and stated 
that out of the 12,000 tons of steel already de- 
livered for the Forth Bridge, not more than 
half adozen plates had been thrown out for 
imperfections. 

On Thursday afternoon a special train was 
placed at the disposal of members and their 
guests by the Baltimore & Ohio R. R. for a 


early history of the railroad. The road is a 
very winding one, but every foot of the way has 


and grand in nature; the claim is made that 
the valley of the Cheat River contains scenery 
unsurpassed in any region east of the Rocky 
Mountains and the claim seems certainly well 
founded. Stops were made at Cheat River 
bridge at the foot the 116 feet grade; at Tray 
Run Viaduct, an antiquated bit of cast-iron 
construction now being replaced by the com- 
pany, and one of the first American designs of 
the well-known engineer Rudolph Fink ; atthe 
Buckhorn wall, a massive retaining wall tak- 
ing the place of a previous viaduct, and at the 
Kingwood tunnel, where many of the members 
took a hot climb over the line of the temporary 
track and its ‘‘switch-backs’’ which were 
used during the tunnel construction, and have 
found a place in engineering literature as 
among the steepest grades ever climbed by the 
iron horse. 

On Thursday evening a business meeting of 
the society was held. The report of the Com- 
mittee on the Preservation of Timber was ac- 
cepted and the committee finally discharged 
after an effort had been made to continue it in 
its useful but onerous labors. The final report 
of the Committee on a Uniform System for Test 
of Cement, presented at the annual meeting 
in January and returned to the committee for 
revision in some points, was again presented 
and read. 
ble comment, and as a minority report was 
also presented objecting to the embodying of 
specific cement tests and ranges of tests in the 
body of the report, it was finally decided, after 
much debate,to;print these tests simply as an ap 
pendixtothe report. The general feeling ofthe 
members seemed to be that while a statement 
of such tests was valuable as given indepen- 
dently,it was not expedient for the Society asa 
body to fix any limits by giving a range of re- 
sults, which might tend to check advance in 
the manufacture of cement, or be improperly 
used in the hands of ignorant or interested 
parties : the expressed purpose of the appoint- 
ment of the committee was to recommend a 
uniform system of tests for the guidance of 
engineers, rather than to specifically state any 
results of present tests. The Committee on 
Standard Time reported progress and asked 
to be eontinued. Mr. A. M. Wellington pro- 
posed that a committee be appointed to ex- 
amine into and report upon the relative form 
that tread and flange of a car-wheel should 





Thursday continued the discussion upon the | 


ted by E. B. Dorsey, Douglas Fox, and Ben- | 
jamin Baker, of London; the latter gentlemen | 


trip to the foot of the western slope of the! 
mountains, under the guidance of Messrs. Jas. | 
L. Randolph, Bolling, Harris, Cohen, C. H. | 
Latrobe and Col. Merrill, all familiar with the | 


an interest for the lover of the picturesque | 


This report gave rise to considera- | 


8 
bear to the head of the rail; the mat- 
ter was referred to. the Board of Direc- 


tion for action. Mr. Wellington also brought 
up the subject of a permanent basis for a 
national engineering society, and proposed 
that a committee of seven members be ap- 
pointed by the President to confer with the 
various local societies and discuss the question 


of uniting all properly qualified engineers into 


one national society with local chapters, un- 
der such conditions of membership and regu- 
lations as might best serve the interests of 
engineers in this country. As might be im- 
agined this question gave rise to some very 
lively discussion, and a varied expression of 


opinion as to the ultimate effect upon the 
present organization. The resolution was 
passed with an amendment by Mr. E. P. 


North that this committee also report upon 
|the future policy of the Society in regard to 
| the branches of engineering not now consid- 
| ered in the organization of the Society. 

| The Society then went into convention for 
| the appointment of a Nominating Committee 
| for officers of the Society for the coming year, 
|with the following result: For the Eastern 
| States, J. Herbert Shedd; Middle States, M. 
| J. Becker; Southwest, Rudolph Fink; North- 
west, Don. J. Whittemore, and the Pacific 
| Coast, Col. George H Mendell. The conven- 
tion then adjourned. 


On Friday morning, papers were submitted 
as follows: New Method of Making Con- 
ventional Signs on Maps, by J. A. Ockerson; 
The Problem of Submerged Weirs, by Clemens 
Herschel, Rainfalland Rain Gauges, by Robert 
Fletcher, and Guard-gates at Point §t. Bridge, 
Providence, R. L, by Wm. D. Bullock. Mr. 
Hutton read a paper upon the Maas Canal in 
Holland, and Mr. E. L. Corthell another upon 
the future of railroad and canals. Mr. Corthell 
said that canals must succumb to the modern 
system of railroads, and argued the advan- 





| tages of ship-railways over ship-canals. ‘lhe 
|question was discussed by Messrs. North, 


Hutton, Collingwood andShinn. Ata business 
meeting couvened for the further discussion of 
the report on cement tests, with the result 
already given, Mr. William Sellers offered a 
resolution that the Board of Direction be 
authorized to petition Congress to appro- 
priate $10,000 for the construction of a small 
testing machine for the further and better 
testing of steel; the resolution was carried. 


On the convention again going into session, 
Mr. Corthell exhibited and explained a chart 
of soundings taken in the present month 
across the head of the deepened pass at the 
mouth of the Mississippi. This chart showed 
a well maintained and deep channel and the 
successful solution of the original problem of 
constructing training works for the leading of 
water into the new ship channel at its head; 
he said that notwithstanding a popular 
opinion to the contrary no dredging was being 
done in the S. W. Pass, the dredge formerly 
used for trimming the sides and bottom being 
now at work many miles away. 

Capt. O. E. Michaelis, U.S, Ordance Corps, 

read a paper entitled ‘“‘Can we Make Heavy 
| Guns?” The author advocated the casting of 
| all steel guns, and read letters from experts 
claiming that the practical cost of such 
| guns for metal and labor would not exceed $75 
per ton; he referred tothe recently perfected 
manufacture of drawn steel tubes und thought 
that our cast iron guns could be lined with 
this product quite as well as with imported 
steel tubes, as is now being done. Captain 
Michaelis recommends the South Boston 
Foundry as best adapted to the manufacture 
of the proposed guns; the casting pits, boring 
mills, 100-ton cranes, etc. were already there, 
and he had been assured that $100,000 would 
supply the steel plant required; $50.000 ad- 
ditional would be necessary for the moulds, 
extra cranes, etc. Prof. Egleston briefly re- 
ferred to the methods of gun manufacture as 
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on “ sarasnesaerenaoeseaeapeanannneianetstpeaeetneenaTae ane 
witnessed by him at the Whitworth and 
Armstrong establishments in England. He 
thought there was no scientific difficulty in 
making steel castings of 150 to 200 tons by the 
basic open-hearth process. 

Mr. Charles Latimer followed with an inter- 
esting paper on Railroad Organization. He 
sketched the rise and progress of railroading 
and hinted at its future; he regarded pools as 
a failure, railroad commisrioners as 4 ne- 
cessity, and charged incompetency at the 
head of the company as the cause of prevalent 
wrecking of railroads. Mr. Latimer discussed 
at length the influence for good and the varied 
duties of the engineer and gave much useful 
detail in this connection. 

Mr. Chas. B, Brush described and reported 
progress upon the Aeration of Water as intro- 
duced practically by him at the Hoboken 
Water-Works, N. J. These experiments were 
commenced about one year ago, the condi- 
tions being a water supply forced to 60,000 
consumers through 14 miles of cast-iron main 
into two reservoirs, one 16 feet and the other 
13 feet deep. The green scum which appeared 
on the water in the reservoirs was likened to a 
thick green paint without evidence of vegeta- 
ble form. An analysis by Prof. Leeds of the 
Stevens Institute showed a deficiency of oxy- 
gen in the affected water, no sewage pollution 
and a growth entirely of vegetable origin. 
There was no trouble in the force main or in 
the water supplied directly from this main. 
It was found that the taste and smell disap- 
peared on violently agitating the water, and 
this suggested the introduction of air into the 
supply main under a pressure of 125 pounds to 
the square inch by means of air-compressing 
machinery. The water thus aerated is white 
when first drawn but rapidly clears from the 
bottom of the glass up; it is highly prized by 
the consumers who delight in drinking it be- 
fore the air-bubbles have escaped. The pro- 
cess has so far been very successful in keeping 
the water pure and free from vegetable growth. 
This paper ‘was discussed by Messrs. Tubbs, 
Kuichling, Croes and Col. Merrill, and the effi- 
ciency of covered reservoirs debated. 


Prof. 8. W. Robinson of the Ohio State Uni- 
versity, read a paper on Vibration of Bridges 
as ascertained by him from nearly 200 diagrams 
taken by an indicator,from various bridges and 
under various loading. The results, while in- 
teresting cannot be profitably repeated here 
without the diagrams. Mr. Wm. P. Shinn 
then explained a number of diagrams and 
drawings illustrating a paper by him on Power 
Brakes for Freight Engines and Cars. The 
Westinghouse and the American Co.’s brakes 
were referred to, and by means of tables and 
graphic charts the results of extended trials 
were exhibited. Mr. Shinn showed that with 
the best present designs the cost of application 
of brakes to engines and freight cars and the 
expenses of maintainance were comparatively 
very light. 


The closing papers were: Strength of Col- 
umns, by Thos. H. Johnson; a discussion of 
Mr. Geo. H. Pegram’s paper. on Formulas 
for the Weights of Iron and Steel Railway 
Bridges under Standard Specifications, by 
Prof. Dubois and replied to by Mr. Pegram, 
and a discussion of the ‘‘ Levee Theory as 
Tested by Facts,’ by J. A. Ockerson. After 
passing resolutions of thanks to the Baltimore 
and Ohio R. R. Company for the many courte- 
sies extended,and tothe chairman, Mr. Mendes 
Cohen, and to the citizens of Baltimore for at- 
tentions at the Water-Works, the convention 
adjourned. 


In the evening the annual banquet was held 
in the large dining room of the hotel; about 
200 members, guests and ladies were present, 
ani toasts were replied to by President Fred- 
eric Graff, Past Presidents Julius W.Adams and 
D. J. Whittemore, by Mr. Mendes Cohen, Mr. 
Randoiph, Vice President Samuel Spencer of 
the B. & O. Co., Mr. Theodore Gooper and: 





ENGINEERING NEWS AND 


others. Afterthe banquet the Owl Club had 
its usual symposium and a number of new 
members were initiated. 

On Saturday morning at 7.15 the majority of 
the members again boarded the special train 
and started on their journey homeward, after 
@ most profitable and pleasant Convention 
week. The polite officials of the company 
who had this train in charge, seemed deter- 
mined to show their engineering travellers 
what could be done in the way of speed on the 
B & O., and although a few complained some- 
what of the effects of centrifugal force in 
rounding some of the sharper curves, all were 
willing to forgive when they saw the record 
made on our arrival at Washington. The 206 
miles between Deer Park and the latter place 
were run in 4h, 20m. including a number of 
stops; but the actual speed attained is better 
shown by the following statement of certain 
runs,deducting stoppages :—The first 102 miles 
was passed over in 115 minutes, then come 
records of—22 miles in 25 minutes, 28 in 294, 
52 in 584, 11 in 12, 6 in 6,4 in 4, 10 miles in 9} 
minutes, 7 in 7, 12 in 134, 16) in 18, 164 in 17, and 
on the final stretch to Washington 43 miles 
were covered in 49 minutes. The speed fre- 
quently reached one mile per minute, and on 
one 10-mile stretch it averaged 63 miles per 
hour. This we think can be called very fast 
railway travelling; it would startle our grand- 
parents were they about, however slow it may 
seem to the generation that isto come. We 
should mentieon that the train was made up of 
four parlor and sleeping cars, and one combi- 
natfon smoker and baggage car. Aftera lunch 
at the Relay House and a transfer across the 
Patapsco from Locust Point, another special 
train was run for the Society by the Penna. R. 
R. through to Jersey City, arriving there at 
8 Pp. M., thirteen hours,and 426 miles from Deer 
Park. For the latter courtesy, a resolution of 
thanks was passed on the train and an en- 
grossed copy thereof directed to be forwarded 
to the Penna. Railroad Co. 
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The Value of Engineering Advice. 
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We believe it to be an admitted fact that of all 
professional services those of the engineer are 
receiving the smallest amount of pecuniary 
compensation, Why this should be so it is 
difficult to understand, if we take into consid- 
eration how beneficial to mankind are the ser- 
vices of the engineer, whatever the special 
branch may he to which he devotes his studies, 
energies and talents. Indeed, it is impossible 
at the present day to imagine at all what our 
century would be without him. Everywhere 
and on all sides do we perceive the lasting 
monuments of his skill, ingenuity and perse- 
veranee, and it is but fair to say that the 
honors are equally divided between the civil, 
the mechanical, the hydraulic, the bridge, 
railroad, mining and sanitary engineer. 

Yet it is but seldom that we find engineers 
amassing a fortune unless possibly they be 
contractors for large works. With but few ex- 
ceptions they are mostly underpaid, hard- 
working men, seldom as successful, from a pe- 
cuniary point of view, as the more fortunate 
medical practitioner, or the lawyer. 

A few instances have recently been com- 
municated to us, which illustrate the truthful- 
ness of the above statements. A popular and 
growing manufacturing town, tinding it im- 
possible to rely any longer upon leaking cess- 
pools, etc.,for the disposal of the household 
wastes, decided to adopt and, if possible, to 
carry outa system of sewerage. Not having 
a city engineer competent to take the matter 
in hand, itis proposed to raise a fund of five 
hundred dollars, and to invite a number of 
civilengineers to prepare competitive plans for 
the sewerage and sewage disposal of the town, 
the prize of five hundred dollars to be awarded 
to the plan which would be considered the 
best by the town authorities, There is no 
topographical map, no street survey, no levels 
available; in other words, it is expected that 
each of the competing engineers would make 
his own survey, toenable him to prepare plans 
and estimates and to make a report advising 
about the best system of sewerage. It is hard 
to conceive of a more unjust or more impracti- 
cable plan than the method suggested. No en- 
gineer in good standing could undertake to 
make a reliable and accurate topographical 
survey for the sum named, to say nothing of 
preparing a plan of sewerage and sewage dis- 
posal. When will our communities open their 
eyes to the impracticability of such schemes? 
When will they show intelligence enough to 
perceive that the only way of doing such work 
is to engage, at proper remuneration, one 
trustworthy engineer of reputation, and to 
commission him with the preparation of the 
preliminary surveys, plans andestimates? For 
in this way only can future troubles, bad exe- 
cution of the work and useless expenditures in 
construction be avoided. 

Another instance from actual practice which 
has a bearing upon the question discussed, 
although not involving any grand engineering 
scheme, afford such a useful lesson, that we 
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eulture and refinement recently built a house 
in a charming suburb of one of our large cities, 
and being a well informed man, had deter- 
mined to have the drainage of the house as per- 
fectas possible. He had accordingly decided to 
abolish the disgusting cesspool, and to substi- 
tute for it the subsurface irrigation system. He 
consulted a civil engineer about the work and 
was advised under no circumstances to carry 
out the system by contract, but to hire his 
labor, buy the material needed for the work, 
and to pay a moderate fee for professional 
advice to the engineer. The engineer’s estt- 
mate of all the expenses required for the work 
was about ten hundred and fifty dollars. 
gentleman, however, insisted uvon having the 
work done by contract, claiming that he had 
received bids to put in the work called for, for 
one hundred and fifty dollars. In vain did 
the engineer protest, trying to explain that a 
contractor, if he would not have to work ac- 
cording to plans and specifications, would put 
in only such material, sucha size of flush tank, 
and such a number of feet of sub Irrigation 
pipes as he could afford to put in, witha rea- 
sonable allowance of profit, for the sum speci- 
fled, and thatthe system might accordingly 
prove entirely insufficient for the gentleman's 
house. The engineer’s advice was not heard, 
and the result was, as might have been ex- 
pected, that after only a few months’ use the 
gentleman himself admitted that there were 
more or less foul odors from the irrigation field 
a thing which never ought to occur in a prop- 
erly devised system, that the ground was eyi- | 
dently oversoaked and could not take care of 





the water, which clearly proved thateither the | gineers and Contractors, of Council 


tiles had been improperly laid and become 
choked, or else what is more probable, that 
the amount of piping laid, and the area of the 


irrigation field was insufficient to take care of |Chilhuahua Divi ion 


all the water usedin the house. Had the en-| 
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| Company (Office 2 Nassau St., New York) 
| which is now in condition to undertake the ex- 
‘ecution of work to which the freezing method 
| is specially adapted. 

Though Germany has taken the lead of us 
| in this new step forward in engineering science, 
; we shall hope that American energy will soon 
put us to the front in the new and promising 
fleld which this remarkable 
| destined to open up. 
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process seems 


Tue Louisville Asphalt Varnish Company 
| has found the demands of Trade in the Eastern 
| States such as to require the opening of an 
| office in New York City. They have secured the 
jservices of Mr. Frank A. Cleaveland, lately 
j}with the Dighton Color Works, as Resident 
Agent, with office and Depot of supplies at 
174 Front St. 
a 


American Society of Civil Engineers. 





‘The final meeting for the season was held at 
the House of the Society on Wednesday even- 
ing, July 1. The attendance was small and 
the only business transacted was the annouce- 
|ment of the election of the members named 
|below. The next meeting will be held Wed- 
nesday eyening, Sept. 2nd. 


| 


For Members: Herbert Leander Aulls, for- 
merly Chief Assistant Engineer, Denver and 


New Orleans Railroad; recently First Assis- 
tant City Engineer of Denver, Col.; now with 
Messrs. Raymond and Campbell, Bridge En- 
Bluffs, 
Iowa, and U.S. Deputy Surveyor for Colorado, 
Council Bluffs, Lowa. 

Lewis Kingman, recently Chief Engineer. 
Mexican Central Ry. ; 
now Assistant Engineer Atchison, Topeka and 


gineer’s advice been followed, and the moder- | Santa Fe Railroad. Topeka, Kansas. 


ate fee which he asked for professional services | 


Alonzo Tyler Mosman, in charge of Primary 


and superintendence of the construction of | Triangulation and Astronomical Party, U. 8. 
the work been allowed, all the trouble could | Coast and Geodetic Survey, Beverly, Mass. 


have been readily avoided. 
In all engineering questions, but in questions | 
of sewerage and sewage disposal in particular. 
it is well not to begin the work ina hap-hazard | 
manner, but to employ competent engineering | 
skill to make proper surveys,plans and specifi- | 
tions, and a report clearly explaining the sys- | 
tem, and not to attempt to have the work car | 
ried out by speculative or inefficient contrac. | 
tors, and to think that, because one has read 
books treating on the subject one is competent | 
to devise and superintend the execution of such 
work. 
A 
The Introduction of the ‘‘ Freezing Method 
for Excavating into the United States. 





It seems that the very novel method of re- 
moving the difficulties in excavating through 
troublesome waterbearing materials, such as 
are met with in the construction of deep 
foundations, shafts and subaqueous tunnels, 
which consists in simply freezing a solid wall 
about the part to be excavated, is about to be 
put into use in this country. 

The method is already in extensive use in 
Europe and is proving a most efficient and 
even economical way of executing works that 
are otherwise impracticable or impossible. In 
Germany a number of shafts have been sunk 
through quicksand to depths impossible to at- 
tain by the pneumatic process and negotia- 
tions are now pending for the application of 
the method to a railway tunnel near Lyons, 
France. The beauty of the process is its ab- 
solute certainty of suceess in all cases, and as 
we are informed, the fact that its cost can be 
accurately determined beforehand. All the 
American patents have been purchased by 
Genl. Wm. Sooy Smith & Son who have or- 


Benjamin Franklin Richardson, formerly 
Division Engineer Jersey Shore, Pine Creek 
and Buffalo Railway, now Division Engineer, 
Delaware Division Baltimore and Philadelphia 
Railroad, Wilmington, Del. 

Robert Parker Staats, (elected Junior, Nov. 
3d, 1875.) Road-Master (Division Eugineer) 
Eastern Division New York, Lake Erle and 
Western Railroad, Jersey City, N. J. 


For Juniors: Henry Holbrook Gladding, 
City Engineer’s Department, New Haven, Con- 
necticut. 

Charles Ezra Marvin, Assistant Engineer 
and Supervisor of Road, Henderson Division, 
Louisville and Nashville Railroad Henderson, 
Kentucky. 

Aaron J. Zabriskie, recently Superintendent 


|in charge of five miles of construction work 


on South Pennsylvania R. R., through Somer- 
set Co.,now First Assistant Engineer in charge 
of Constriction of Improved Sewerage of 
Newark, New Jersey. 

New Post Office Rules. 


The following are the new regulations of the 
post office department, which went into effect 
he first of July: 


1. Any article in a newspaper or other publi- 
cation may be marked for observation, except 
by written or printed words, without increase 
of postage. 

2. All pores sent from the office of 
publication, including sample copies, or when 
sent from a news agency to actual subscribers 
thereto, or to the other news agents, shall be 
entitied to transmission at the rate of one cent 
owe pound or fraction thereof, the postage to 

prepaid. 

3. The weight of all single-rate letters is in- 
er from one-half of one ounce each, or 
fraction thereof, to one ounce each or fraction 
thereof. The same increase of weight is al- 
lowed for drop letters, w er mailed at 

where there is a free delivery or 


stations 
will briefly relate it. A wealthy gentléman of| ganized ‘‘The Poetsch-Sooysmith Freezing | where carrier scrvice is not established. 
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Engineers’ Club of Philadelphia. 





Record of special business meeting, June 
20th, 1885. Past President Lewis, M. Haupt in 
the chair; 23 members present. 

The revision of the By-Laws of the Club, as 
reported by the committee having that work 
in charge and amended at the special Business 
meeting on June 6th, 1885, were adopted by 
unenimous vote, 

The following were elected members of the 
Club. 


Active Members : Messrs. Edward Longstreth, 
C. A. Sundstrom, H. N. Sims, F. L. Garrison, 
Herbert C. Felton, Geo. W. Heuitt, W. K. 
Martin, A. G. Mitchell, Wm. T. Forsythe, 
Chas. E. Taylor, Geo. 8S. Cheyney, Jr,, Ed- 
ward H. Johnston, Charles Wyeth, Rudolph 
Baizley and E. L. Corthell. 


Associate Members: Messrs. Wm.S.Moorhead, 
W. C. Strawbridge, J. Bonsall Taylor and 
Justus H. Schwacke. 

The Secretary presented, from Prof. J. A. L. 
Waddell, a communication proposing that the 
Club organize a system of Review of Engineer- 
ing Literature, and suggesting methods there 
for. 

The Secretary presented, for Mr. James 
Beatty, Jr., a paper upon the Relative Costs of 
Fluid and Solid Fuels. After giving the rela- 
tive advantages in economy of laborin use, 
reduction of weight and bulk, ease of manipu- 
lation of fire. perfection of combustion and 
cleanliness, the principal substances, experi- 
ments and processes are noted. 

Notes and tables are given as to the compo- 
sitions of different fuels, their heat units and 
evaporative capacities, efficiencies in furnace, 
prices per unit, and pounds of fuel for $1.00 
and pounds of water evaporated from 212° F. 
for $1.00, in various localities. 

The paperconcludes with the following 
table of which the author says: ‘ These 
figures are very much against the fluid fuels, 
but there may be circumstances in which the 
benefits to be derived from their use will ex- 
ceed the additional cost. It is difficult to 
make a comparison without considering par- 
ticular cases, but for intermittent heating, 
petroleum would probably be more economi- 
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cal, though for a steady fire, coal holds its 
own.”’ 
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Prof. L. M. Haupt announced, by title, a 
paper upon the repairs to the Conduit of the 
Philadelphia Traction Company, which will 
probably be ready for publication during the 
summer. 

The Secretary presented, for Mr. C. W. Buch- 
holz, a Memorial of the late William Lorenz. 
reviewing his studies, his early experience, 
his career on the Philadelphia and Reading 
Railroad from topographer to Chief Engineer, 
his great scientific and practical ability, and 
last, but far from least, the extraordinary 
completness of his manhood. 

The club adjourned for the summer, to 
meet at the call of the chair. 

Howarp Murpxy, 
Secretary and Treasurer. 
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(Continued from page 412). 


Whenever a railroad crosses a highway or 
other passage for vehicles at grade, arrange- 
ments must be made for letting the wagon 
wheels pass easily over the rails. Usually 
this is done by planks spiked to the ties, 
which planks vary in width from 8 to 12 inches 
and in thickness 3, 3} or 4inches according to 
the height of the rails and the requisite degree 
of exactness and being flush withits top. In 
eases of streets and very important highways 
the space between the rails and between the 
tracks should be planked solid leaving only 
a gap of 24inches along the inner side of the 
rail for wheel flanges. Where extensively 
travelled over, the planks should be nailed to 
'the ties with wrought spikes, the ties should 
be sawed to give an even bearing, and to carry 
the planking between the tracks other ties 
should be interlaced withthe cross ties and be 
spiked to the rails of both tracks. By these 
means the planking is securely attached to 
the track and cannot be affected by frost inde- 
pendently of it. On top of the ties and be- 
neath the planks there should be nailed thin 
strips of wood or “‘furring”’ of the same thick- 
ness as the rail base so that the plank next 
to the rail will lie flat and pot”be higher than 


All Rights Reserved. ‘This ard This article was vs 











Jury 4, 1885 



















the rest. On the inside of the rail in order to 
protect the planking at the flange space there 
is usually spiked a guard rail parallel to the 
main rail and the planking laid up against it. 
Instead however of standing this rail upright 
it is better to lay it down and arrange accord- 
ing to Fig. 98. The disadvantage of the first 
method is the liability of horses catching 
their toe calks in the space under the rail 
heads which accident is prevented by the 
filler shown in Fig. 98,which scheme also gives 
better chance for the removal of snow and ice. 
At important roads and farm crossings it 1s 
unnecessary to plank entirely across between 
either rails or tracks. One plank each side of 
the rail is sufficient by filling in between them 
with ballast which if possible should be stone 
or coarse gravel. To keep this filling in place 
a cross strip can be put in connecting the ends 
ofthe planks. The outside of this cross strip 
and the ends of all plank should be bevelled 
so as not to catch low brake rods, etc. 
(TO BE CONTINUED. 
cece en ee 


American Society of Civil Engineers— Ad- 


dress of President Frederic Graff, 
June 24, 1885. 





Fellow-Members and Gentlemen: 

The by-laws of the society make it part of the duty of 
the president. ‘‘to deliver an address at its annual con- 
vention, giving a summary of engineering progress 
during the preceding year.” 

It is somewhat difficult to realize that a full year has 
passed over our heads since many of us met in the city 
of Buffalo. 

A few years since it would have been hard to have re- 
eorded much advance in so short a time. Now, the 
strides made in inventions and discoveries are sorapid 
and the noble works undertaken by our profession are 
so numerous as to preclude at this time more than | 


| 





mile. 


particular locality is the one usually adopted, 


is much in favor. 
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| have been met with. The water so far found is in 


Cable roads for street traffic are increasing in number | pockets, and perfectly fresh. There is but little doupt 


and are new in use in 8an Francisco, Chicago, Detroit, | that the tunnel could becompleted for the amount es- 
and Kansas City. Several lines are being constructed | timated. Work upon it is now suspended. 

in Philadelphia: the general plan which originated in | 
San Francisco in 1873. with modifications to suit the | neling is tne “ Arlberg.” reaching from Innspruack in 
| the Tyrol to Lake Constance in Switzerland. Headings 


The greatest achievement of modern mountain tun- 


The elevated road just completed in Brooklyn is, I | were commenced at both ends November 13, 1880, were 


past year. 


believe, the only one of that kind finished during the | pierced through November 19, 1883, and the whole eom- 
pleted September, 1884. Two methods of 


doing the 


The cantilever principle for long-span railway bridges | work were adopted. Upon the Tyrol side Ferroux per- 


It is believed that the first of any prominence built 


The Niagara cantilever bridge was re-tested during 
the year and has shown remarkable immunity from 


which have been so fully elucidated in the interesting 
and valuable paper recently read before the society by 
our fellow-member Mr. C. C. Schneider. 

The grandest work of this character is the bridge now 
building over the Frith of Forth. 

The construction of a bridge of twenty-two spans 
two of which are of the enormous length in the clear 
of 1,700 feet each, is certainly a most formidable un- 
dertaking. The compression members of the span 
will consist of tubes, composed of steel plates, bent to 
form, and properly united by H-beams; they will vary 
in diameter from twelve to three feet. The tubular 
form, of course, presents no novelty of principle, it 
having been used in St. Louis and other structures, 
but the size is unprecedented. The large piers con- 
sist of four cylinders each, of seventy feet diameter at 
the lower cutting-edges; they are sunk by the pneu- | 
matic system. Serious difficulties have not been en- 
countered in sinking them to the depths of sixty- 
eight to eighty-eight feet, No new methods are em~ 
ployed, and none that were not successfully used at the | 
St. Louis and East River bridges, and are at present 
followed at the new bridge building across the Susque- 
hanna at Havre de Grace for the Baltimore and Ohio | 








| cussion air-drills were used, and on the Swiss side 


Brandt hydraulic boring machine. The distance ac- 


upon this arrangement was erected under the direction | complished by the air-drills was 14,874 feet, and by the 
of one of our fellow members, over the Kentucky River, 
on the line of the Cincinnati and Southern Railway. 
This has a total length of 1,125 feet, and aclear span of 
300 feet, and was finished in the year 1877, 


hydraulic machine 17,351 feet. The rock, however, on 


the Tyrol side was herder, and presented more difficul- 
ties than upon the other end. 


The work was carried on 
with unexampled rapidity, showing remarkabie pro 
gress in the methods employed. 

The following comparison with the two mountain 


changes, giving increased confidence in its stability | tunnels previously constructed will show the advance 
and the correctness of the principles of its construction, 


made in that class of work: “ Mt. Cenis” tunnel, sever 
and four-tenths miles long. cost about $376 per foot 
run; ‘St. Gothard,” nine and three-tenths miles long, 
cost about $238 per foot. The “Arlberg,” six and two- 
tenths miles long, was ‘completed for about $180 per 
lineal foot. 

Hydraulic wedges, consisting of rams with cutting 
edges, have been used successfully to force down semi- 
detached masses of rocks in tunnels and coal mines, to 
a marked extent decreasing the use of «xplosives. 

The Metropolitan District Railway of London has 
constructed a new section of four miles length, much 
of it under ithe most formidable difficulties, which may 
be judged of by the cost, which in some parts was $120 
per lineal inch run,—$7,603,200. 

Of the great canal projects, that of Count de Lesseps 
across the Isthmus has probably made as much pro- 
gress during the year past as could have been expected 
with a work of such magnitude, and presenting so 
many obstructions. 

The Suez Canal has almost reached its full expacity, 
and a large sum of money is about to be granted for 
enlargement. 

Of the recently completed canals, the Maritime, from 
Cronstadt to St. Petersburg, is the most important. It 


brief mention of but a few ofthem. Although no posi- | Railway, differing, perhaps, only in the details of air- is about seventeen and three-quarter miles long, and 


| 


tively new principle may be developed, the ingenious 
and novel application of old ones are subjects of con- 
stant surprise. 

Therefore, endeavoring to comply with the by-law 
above quoted, I shall review, as briefly as possible, some 
of the works that have been previously commenced, 
were in course of construction, or actually finished 
during the past year. 

It can seareely be hoped to make such a record as is 
thus prescribed attractive or novel to those before me, 
most of whom are actively engaged in engineering 
works, but it may at least serve to refresh ycur mem- 
ories. 

The progress made in railroad construction in this 
country has been less than for several previous years: 
the number of miles of new roads built, it is stated. did 
not exceed four thousand four hundred, upon about 
one hundred and sixty-six different roads, being an 
average of twenty-six miles to each. This is less than 
in any year since 1879. 

There has been considerable advance made in the 
rate of speed upon most of the principal trunk lines. 
we have to record the fastest short distance, ordinary 
daily travel made in the world to the Baltimore and 
Ohio Road, on that part of its line between Baltimore 
and Washington, where a distance of forty miles is 
daily covered in forty-five minutes, being an average 
rate of fifty-three and one-third miles per hour. 

A speed equally wonderful, when the long distance 
travelled is considered, is being daily accomplished 
upon the Pennsylvania Railroad from New York to 
Chicago, a distance of nine hundred and twelve miles; 
the average running time made is a little over thirty- 
eight and one-half miles per hour. 

From a table recently published we learn that the 
Pennsylvania Road runs trains from New York between 
Germantown Junction and Philadelphia eighty-four 
miles, at the average rates of forty-nine and four-tenths 
miles per hour. The fastest English trains for about 
the same distance (eighty miles) are run at the rate of 
forty-seven and one-eighth miles per hour. Upon the 
French roads, for runs of about the same distance, the 
fastest record is forty-four and one-third miles per 
hour. 

By way of comparison of the early and present loco- 
motives and speed of travel, the Baitimore and Ohio 
Railroad, over whose tracks we have been brought to 
this spot, will afford a good example. 

The first locomotive built in this country to carry 
passengers was constructed by the late Peter Cooper, 
and commenced running in 1830. Its weight was less 
than one ton, drawing one car. containing thirty-six 
passengers, at the rate of thirteen miles per bour. 

To-day trains pass over the road of thesame company 
between Baltimore and Washington at the rate of fifty- 
three and one-third miles per hour. 

The last and heaviest locomotive built has just been 
finished by the Baldwin Works, Philadelphia, weighs 
about sixty-four tons, has ten driving-wheels, and a 





locks, and means of removing the excavated earth, and 
supplying its place with conerete. 

A cantilever bridge has also been completed across 
the St, John’s River. to connect the Intercolonial rail- 
ways with those of the United States. It has a clear 
span of 479 feet—nine feet more than that at Niagara 
Falls. This completes a link whereby the time between 
New York and Halifax can be shortened twenty-three 
hours,and willeventually be the means of reducing the 
trip from New York to Europe very materially. 

The work of sinking the pier foundations for the 
bridge now building at Havre de Grace, for the new 
line of the Baltimore and Ohio Railroad is being pros- 
ecuted with much vigor, and presents examples of the 
most advanced practice in the pneumatic method of 
sinking caissons. This work is, as you are aware, be- 
ing carried forward by members of our society. 

The Tay bridge is now being rebuilt upon improved 
plans and on a new alignment. The resources now 
at the command of our bridge-builders. modern im- 
provements in the manufacture of steel. with more re- 
liable knowledge of its powers of endurance and resis- 
tance, make it possible to overcome difficulties that 
within a few years past would have been considered, if 
then proposed, as almost absurd. 

It is scarcely necessary to point out how much has 
been done to increase the security of such structures, 
and modify their cost by the now very general use of 
improved testing machines, those belonging to the 
Government, and such as are owned by bridge manu- 
fucturers and others. 


This society can look with satisfaction to its efforts in 
influencing and fostering the use of such means. 


Next in order to the transport of railways over rivers 
comes to be mentioned the means of carrying them 
under the streams and through the mountains. 


Of the former, the tunnel under the Mersey, between 
Liverpool and Birkenhead, has been carried to comple- 
tion. Operations were begun in 1830. Four thousand 
two hundred feet of its length is under the bed of the 
river. It is through red sand-stone, and was driven 
by means of the Beaumont machine, There is a drain- 
age tunnel under the bed of the road of seven feet di- 
ameter, and a similar passage of the like diameter near 
the top of the main tunnel for artificial ventilation. 

A tunnel for the use of the Great Western Railway, of 
about four and a half miles long,was commenced under 
the Severn in 1873. Work was carried on with but little 
difficulty until the drift was within about 130 yards of 
meeting. A large influx of water took place in 1879. 
thereby delaying the work, now, however, approaching 
completion. 

The channel tunnel, which has caused England so 
much uneasiness, has been driven on the British side 
for a distance of about one and aquarter miles, and on 
the French side almost halfamile. It is found by more 
than 9.000 soundings that gray chalk extends entirely 
across the channel. Work was done mostly by the 


navigable for vessels drawing twenty feet. Work of 
excavation was mostly done by dredging machines, and 
has cost. including branches, over $8,250,000. 

Excavation of a canal across the Isthmus of Corinth is 
progressing satisfactorily, and may probably be eom- 
pleted in another year. It is designed to be of the 
same width as the Suez Canal, is four miles long. and 
will reduce the length of voyage from the Adriatic to 
Turkey fully 185 miles. 

Improvement of the navigation of our Western 
rivers by the use of movable dams has been tested fully 
in several cases. The Davis Island work is all eom- 
pleted, except the lock-gates, and machinery to work 
them. This, it is expected, will be finished during the 
year. It was, however, tested last summer by con- 
structing a temporary coffer-dam across the head of 
the lock, which admitted a raise of the river sufficient 
to show doubters of its utility how great the advantages 
will be when completed. 

Movable.dams on the Great Kanawha River continue 
entirely successful, and have proved their us fulness 
on several occasions during the last year. 

It is believed that probably the earliest application of 
movable dams for maintaining the water level of rivers 
was made by Mr. Josiah White, who patented the so- 
called “Bear-trap” dam an ingenious automatic de- 
vice, and erected twelve such in 1819 upon the Upper 
Lehigh and its tributaries. 

A similar dan to these is now proposed to be built on 
the Kentucky River at Beattyville. It is gratifying to 
find the words given below in the report of the United 
States Engineer for 1884: 

“Jetties of the South Pass of the Mississippi have 
maintained the full depth and width of channels re- 
quired by law during the year embraced by this report.” 

This is certainly a full and ample acknowledgment of 
the very valuable work accomplished by our fellow 
member, Captain Eads. 

The stupendous project for building a ship railway 
across the Isthmus, proposed by this distinguished 
engineer, has been so fully explained and clearly 
described by the papers recently read before the society 
by Mr. Corthell, as to make any further mention un- 
necessary. 

Methods of transporting earth when combined with 
water have been extensively employed under the 
eharge of the United States Engineers at Oakland, op- 
posite San Francisco. The sand under the surface is 
worked loose by a species of submerged ploughs fixed 
upon the lower end of a revolving tube, through which 
the sand and water are raised by a centrifugal pump 
and delivered through pipes to any point required. It 


is found, under favorable circumstances, as much as 
forty per cent. of solid matter can thus be delivered at 
a distance of 2,800 feet from the dredging machine. 
Sixty thousand cubie yards were delivered in this man- 
ner to a distance of 1,200 feet in one month, at a cost of 
from five to six cents per cubic yard. 

The water-jet has been used in many cases during 
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the year in sinking piles and similar work. An exper- 
imental trial has been recently made to deepen parts 
of New York Harbor by means of an hydraulic injector- 
jet, with some prospect of success. 

The most extensive and important work for the 
water-supply of acity is that upon the new aqueduct 


tunnel from the Croton Dam. Considerable work has | 
been done upon the shafts and tunnel between the | 


dam and High Bridge, It is a work of great magnitude 
and is being conducted with all the engineering ability 
that can be brought to bear upon it. 

The next work of importance for similar purpose is 


the tunnel being constructed for the increased supply | 


of Washington City. It will be about 20.750 feet long, 
through rock. Compressed air is used, not only-for the 
drills, but for hoisting, pumping and ventilating. Air 
from the compressors ia carried overground through 
five miles of pipe, which will finally be extended to ten. 
This tunnel was commenced November, 1884, and is 
expected to be finished during the present year. In 
connection withit the dam at Potomac Falls will be 
raised, and a distributing reservoir of large capacity be 
built. 

The works forthe supply of Baltimore, which some 
of you have had the opportunity of examining, have 
also a conduit in tunnel of seven miles in length; five 
sears were occupied in its construction; it is twelve 
feet in diameter, and carries the water from the dam 
to the receiving reservoir. These works, with their 
white marble dams, large storage and distributing res- 
ervoirs, are now considered among the most complete 
and satisfactory in the country. 

This may almost be said to be an age of tunneling, 
In this brief record we refer to three mountain tunnels, 
‘Mt. Cenis.” “St. Gothard,” and ‘‘Ariberg;”’ three 
water-supply tunnels, Baltimore, Croton Aqueduct, and 
Washington City; three subaqueous tunnels, “ Severn,” 
* Mersey,” and “ British Channel.” 

It is scarcely necessary to say that the use of com- 
pressed air for power and ventilation, hydraulic ma- 
chines, and high explosives, have made practical works 
of thia character that would formerly have been 
impossible. 

Thorough and extensivesurveys are now being made 
by the Water Department of the city of Philadelphia, 
and gaugings an 1 rainfall data being obtained with the 
object of ascertaining the most feasible plan for in- 
ereasing and improving the water-supply to the city. 

The subject of maintaining the purity of the sources 
of water-supply is now demanding serious attention. 
There are many points not yet fully understood, or 
satisfactorily accounted'for, notably the cause of water 
becoming foul in deep storage-reservoirs, as at Balti- 
more, Reading, and other places. 

The analysis of water is still, to some extent, a 
doubtful process. A thoroughly reliable standard of 
absolute purity and wholesomeness has apparently 
not yet been agreed upon or made known by those en- 
gaged in investigation of the subject. 

A method of oxidation of the impurities in water, by 
forcing air at high pressure through it in the ascend- 
ing mains and reservoirs, has within the year been 
tried atthe works from which Hoboken receives its 
supply; itis claimed to be successful. Apparatus is 
now being put into use forthe same purpose at three 
of the pumping stations of the works at Philadelphia. 

The advantages of aerating water by passing over 
dams and obstructions has long been acknowledged. 
Arrangements were introduced at Belmont Works, 
Philadelphia, in 1872, to expose the water discharged 
from the pumping main to the action of the air by pass- 
ingit over three weirs and down the sloping banks of 
the reservoirs. If the same object can be accomplished, 
and more rapidly by the method above mentioned, it 
will be an important point gained. 

Dr. Angus Smith experimented in 1882 on the effect of 
forcing air through sewage, and showed conclusively 
that “ water saturated with air was no longer liable to | 
putrefaction.” 

Knowledge of the amount of rainfall available from 
drainage areas has received much valuable addition 
from careful and extended observations of those en- 
gaged upon the surveys for the supply of New York, 
Boston, Philadelphia, and other large cities. 

There is nowin England a society called the “ British 
Rainfall Association,’ the object being to put up as 
many proper rain-gauges as possible upon drainage 
areas, andelsewhere. It numbers over 2,000 intelligent 
observers. 


The importance of such records can be fully appre- 
ciated by those of our members who have been called 
upon to study the important bearing of such determi- 
nations upon water-supply from gathering grounds, 
and the maintenance of the navigation of our rivers. 

Public supply of hydraulic power has been in use in 
Hull, England, since July, 1882. The system is now 
being introduced into London. Mains forthe purpose 
are laid upon both sides of the Thames, from Black- 
friars to London Bridge. Theseare kept supplied by 
triple-cylinder compound pumping-engines, through 
anaceumulator, under pressare of fully 700 pounds to the 








| supply during fires. By means ofa so-called “ injector- 
hydrant,” water taken from the ordinary supply-mains 
at a pressure of about thirty pounds to the square inch 
| can be made to deliver 150 gallons per minute through 
| 1-inch nozzle toa height of over 80 feet, with a con- 
sumption of about 24 gallons from the main under high 
pressure. 

The advantage of such a system, avaliable at a mo- 
ment’s notice, upon the docks, and in neighborhoods 
where valuable storehouses are situated, can readily 
| be seen. 
| Compressed air has also been supplied to the public 
in several cities of Europe, applied to production of 
power for small machines,the transportation of parceis 
through business establishments, and for postal and 
| telegraphic purposes, by a somewhat similar arrange- 

ment to that which has been some time in use by the 

Western Union Telegraph Company in New York. 

One of the most important developments of the year 
| is the utilization of natural gas for fuel in manufac- 

tures and for domestic use. By its employment it has 

been found that a cleaner and better grade of iron and 
steel made by the Siemen’s open-hearth method has 
been produced than by the use of coal, 

A novel use of compressed carbonic acid gas was 
made at the Krupp Works. Gas is admitted under very 
high pressure over the steel in molds during its solidi- 
fleation, thus securing perfect castings. 

This gas is now supplied commercially in Germany 
com pressed to a liquid state in iron bottles. In Berlin 
it is now used by the steam fire-engines as motive 
power, enabling them to do service before getting up 
steam, 

Much attention has been paid to sanitary engineer- 
ing, but the best system of disposing of sewage and the 
merits of separate or combined systems of sewers are 
still mooted questions. The latter ean probably be 
best decided by the topography and local conditions of 
the place to be drained. 

An exceedingly ingenious method of sinking shafts 
through quicksand employed in Europe deserves men- 
tion. The whole mass surrounding the shaft was 
frozen solid by sinking pipes around its sides by means 
of sand-pumps: into this was forced a freezing mix- 
ture, By this means a space 242718 feet deep was 
frozen in thirty days, the shaft sunk and walled up 
without damage or danger to those employed. 

In telegraphy, the Delaney multiplex method of pass- 
ing a8 Many as seventy-two messages over one wire has 
been developed in the year, and is in practical use be- 
tween Boston and Providence. 

The Phelps system, whereby messages may be trans- 
mitted to and from rapidly moving trains, bids fair to 
be one of the most important and useful applications 
of telegraphy invented. 

The electrical exhibition held in Philadelphia last 
year afforded an excellent opportunity to study the 
rapid strides being madein that branch of engineer- 
ing. Exhaustive tests have been and are still making 
by the Institute upon the duration of incandescent 
lights, and to determine the economy and efficiency of 
the dynamos and kindred apparatus submitted for the 
purpose. 

I think we may look forward to the use of electricity 
as motive power on our railroad trains, probably ap- 
plied to every pair of wheels upon the entire train, 
thus dispensing with the excessively heavy locomo- 
tives of the day, to the great advantage and reduced 
cost of the bridges and roadbed. 

Considerable im provement has been made in the duty 
performed by water-works pumping-engines, much 
rivalry being exhibited by several builders. 

Compound engines have in all cases been adopted 
mostly with horizontal steam and pump cylinders. 

The time-honored Cornish pumping-engine is now 
almost entirely abandoned, even in conservative Eng- 
land. 

Duties ranging from 84,000,000 to 105,000,000 foot pounds 











| with 100 pounds of coal have been claimed upon trial 


tests. 

Some of the most powerful and successful pumping- 
engines are those employed upon “‘oil-pipe lines.” 
They are of the Worthington compound duplex type; 


| the work performed is exceedingly severe, the require- 


ments in many cases being the delivery of 15,000 barrels 
of erude oil per day, frequently under a pressure equal 
to a head of 3,500 feet the engines being required to run 
day and night throughout the year. Engines of this 
class were ordered from and sent to England by Mr. 
Worthington, for the purpose of forcing water through 
a pipe- line across the desert, but the withdrawal of the 
army from Egypt made them unnecessary. 

I cannot close without congratulating the society 


|upon its progress, increasing prominence and use- 


fulness. 

The accession of members in the past year has been 
greater thanin any other since its formation. 

The high standard of requirements necessary for ad- 
mission to membership has in no way been relaxed, 
and it is hoped will be rigidly maintained. 

The reports of committees upon “ Uniform Tests of 





square inch. 


Power thus produced is utilized on both banks ofthe 
river by cranes, elevators, and driving machinery. 
One of the most useful of its functions is an ingenious 
arrangement for increasing the efficiency of water- 


Cement,” “ Uniform Standard Time,” *‘ Preservation of 


Timber.” and many other subjects, have exhibited 
= — a ae and must undoubtedly prove 


we we not, ion ‘the experience eS the antici- 
te £ prosperous future for a of 
vil Engineers? 
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Tue Morgan Water Supply Company has filed a cer- 
tifieate at Denver, Col., that its capital stock of $100,000 
is fully paid up. 


In an article on ‘Hydraulic Lime” published in this 
journal last we: k, the famous lime of Teil is particu- 
larly mentioned. It is alsoreferred tointhe valuable 
paper on Cement tests in this week’s paper. We under- 
stand that James Brand, of 85 Beekmen St. isthe only 
importer of this very celebrated brand of cement. 


Aspen, Colorado, June 21.—At the meeting of the 
Council last night it was decided to award the water 
works franchise to Messrs Simmons & Abendroth of 
New York and St. Louis. The privilege is to run twenty 
years and the contractors are limited to four months’ 
time in which they must have the works in operation: 
The service will have 350 feet of head. and fifty hydrants 
will be‘served through four miles of pipe. A special 
election was held June 27, at which the voters would 
ratify or reject this agreement. 


THE City Council of Menomonie Dunn. Co. Wis., 
Monday, June 23, 1885, passed an ordinance granting 
to Hinds & Moffet, of Watertown, N. Y. and Phelps & 
Ferris of Minneapolis, a franchise to build water-works 
to supply that city with water for thirty years. The 
plans by E. G. Ferris contemplates taking water from 
Red Cedar River into a filtering well in sand rock. 
pumping through a two-inch main to a tank 80 feet 
high ona hill about 90 feet above the Court House 
Square, or something more than 100 feet above the 
main business position of the town, or about 80 pounds 
pressure on most of the hydrants. There ‘will be five 
and one half miles pipe 10 to 4-inches, £0 hydrants at 
an annual rental of $50 each. Works to be completed 
in December 1885. 


EnG1IsH Locat INDEBTEDNESS.—From a recent par- 
liamentary document it appears that the local indebt- 
edness of England is increasing ata rapid rate. A gain 
of 71 per cent. in eight years is certainly remarkable. 
During the same period the national debt decreased, 
and a comparison of the two for the years 1875 and 1883 
shows the following variations: 


1875 1883 
National (United Kin atom) £772,000,000  £756,000,000 
Local (England and les) 93,000,000 159,000,000 


The chief portion of the local indebtedness has been 
incurred for sanitary purposes, which illustrates how 
prominently this administrative department is de- 
manding consideration. One-fifth of the outstanding 
loans of municipalities should be placed to the metrop- 
olis; and it should be added that an average annual 
amount of £4,672,000, or 36 per cent,, has been raised by 
the local governments as an offset to this indebtedness: 
— Bradstreet. 


At Toronto, Canada, it has been found that when the 
water-works engines shut down there is a noticeable 
decline in the pressure all over the city. In some cases 
hydraulic hoists refuse to work. and on the whole the 
condition of affairsis unsatisfactory. An investigation 
of this matter leads to the belief, amounting to a cer- 
tainty, that the reason of this low pressure is the in- 
sufficient capacity of the great distributing pipes. 
Various methods are mentioned of correcting this 
state of affairs. The Mayor proposes that stop-cocks 
be put on the pipes leading east and west,and that in 
ease pressure should be especially required in the east 
or west, the water could be stopped on one division and 
the whole pressure applied to the other. This is only 
a temporary measure however. The construction of 
another reservoir on Wells’ hill will have his hearty 
supvort. The prospects inthe water department, are 
bright. In the immediate future the citizens will be 
getting absolutely pure water, the expenses of pump- 
ing are beihg reduced by wise management and the 
revenue of the works is going up rapidly and steadily 


On Tuesday June 24th, the following bids were re- 
eeived and opened by the Trustees of Water-wcrks of 
Lima, Ohie: 


Reservoir complete. 
A ker, h Bri, New York $30.565 
TM Hussey didney On” 61 088 
TG. eecder Beliefontain, Oo. ' 92.651 
Fone 4 Murphy, Youngstown, O. 29,269 
wan Dougions ass Co, yton, O. 44,430 
‘ater an orks Construction Co., 
Pittsburg, Pa, 48,267 
D.F. Mineban, Springfield, O. 41.519 


The bids on Building for Pumping Station and Stacks 
were as follows: 


D. F. Minehan, Springfield, O $9.649 
James McKinney. Lima, 0. 8.720 
eauiee 8.584 

5, Sperone, Toledo, ©. 1.715 


bs ~ ee conqene n ane 7.880 
se Baxter t verges ole Oo. "Mambing & Heating. ‘ers 


ohn Hutton, Lima, O. Galvanized Iron & Slate 
Contracts not awarded on the 27th, 


‘H.N. P. Dale of Columbus, Ohio, has the contract of 
Pipe laying and has been of the work with 
considerable energy, but on the the handé struck 
for $1,50; they have been receiving $1.25 per day. Mr. 
Dole says he will not yield to their demand. Some are 
willing to work at $1.25 but strikers will not permit it. 
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NEWS OF THE WEEK. 


Railroads, Bridges and Canals. 


Mexico R. Rds.—Americans have $125,000.000 invested 
in Mexican railways. 


Florida R. R.—A large construction force will be put 
on the southern extension of the Florida Railway and 
Navigation Road by July 4. 


The Fargo Southern Railroad will this summer be 
extended south to Flandreau, Minn., at a cost of about 
$1,900,000. 


C. B. L. and St, J. RB. R.—It is now settled beyond | 
doubt that the Chicago, Rock Island and Pacific Road 
will extend its line to St. Joseph. 

Union Point and White Plains Road.—Mr. Hut- 
chins, civil engineer from Athens, Ga., began a survey 
of the proposed railway from Union Point to White 
Plains on the 24th ult. 


Mankato advices say work is to be commenced on the 
Cannon Valley road July 1, and the line pushed to that 
eity at once. The engineers of the road were in Man- 
kato June 20. 


Japan Railroads.—The railroad system of Japan has 
attained a length of 225 miles, and is increasing 
steadily. ]t has been mainly built by the Japanese 
government with native capital. The business results 
up to the present time have given no cause for dissatis- 
faction. 


Connotton Valley Reorganized.—A meeting of the 
security holders of Connotton Valley R. R. was held in 
Cleveland on June 2th. The name of the line was 
changed to the Cleveland & Canton. The road is to be 
made of standard gauge and extended to Zanesville. 


Crookston, Minneapolis & Duluth is ,the latest Da- 
kota railroad organization. It was organized at Crook- 
ston. The officers are: T. B. Walker, president; J, 
Comb, viee president; W. D. Hurlburt, secretary: and 
A, Bates, treasurer. 


Black Hills R. R.—Contracts have be2n let for grad- 
ing the entire route of the Black Hills branch of the 
Northwestern road from Chadron, Nebraska, to Rapid 
City. The work is to be completed by the 15th of July, 
1886. A corps of engineers are now surveying the Black 
Hills end of the line. 


The Republic of Chile now owes on account of her 
railways $22,470,000. In 1883 these railways earned a 
revenue of $5.519,049, on a capital of originally less than 
$60,000,000, and which is now reduced to $22.450,000. Good 
management and liberality on the part of the Govern- 
ment have brought about this splendid financial result. 


The Union Passenger Railway and Transfer Com- 
pany was incorporated at Albany, N. Y.,on the 22d ult. 
It has a capital of $11,000,000 and tracks forty miles 
long on almost all unused streets. The directors for 
the first year are W. L. Elkins and W. H. Kemble of 
Philadelphia and Henry Thompson, George Terry, 
John F. Schooley, William Parr and Edward Selleck of 
New York. 


The Railways of New South Wales, though essen- 
tially one entire concern, as the property of the Govern- 
ment, are at present separated into two great divisions, 
viz, the Southern and Western Railway and the 
Northern Railway—the one Laving its principal ter- 
minus at Sydney, the other at Newcastle, upwards of 
sixty miles apart. The line from Sydney to Parramatta 
was opened for traffic on 26th September, 1855. 


Toledo, Columbus & Southern.—The work of grad- 
ing for the extension oi the Toledo, Columbus & 
Southern Railway was commenced at Findlay, O., June 
25th, and the road will be pushed through to the Ohio 
River as rapidly as possible. The Company expect to 
complete their bridge at Findlay and complete their 
connection with the Indiana, Bloomington & Western 
road within thirty days. The new terminal facilities 
at Findlay, are to cost $50,000. 


Glenn Mary toCarthage. Major Blanchard and his 
field corps have finished the survey of the proposed 
line from Glenn Mary on the Cincinnati Southern R. R. 
to Carthage, Tenn., as far as Cookeville. While the 
road will necessarily be an expensive one to build, it is 
nevertheless practicable, which was thought doubiful 
at first. The heaviest grade on the line from Glenn 
Mary to Carthage, Tenn., is 130 feetto the mile, at a 
pointron the line known as the Buck Mountain, three 
miles east of Cookeville. 


The Smallest Locomotive in the United States.— 
The Central wharf railroad shops, Pensacola, Florida, 
have recently made the smallest locomotive ever built 
in the United States for regular service. The engine 
is for a 20-inch gauge road. The cylinders are 5 by 8 
inches ; driving-wheels 12 inches in ¢iameter : 4% feet is 
the greatest height above the rail, and it has 97 tubes 1 
inch in diameter. The tank holds 180 gallons of water. 
an¢ the coal-bunkers have a capacity of 250 pounds. 
The whole machine is only 9% feet long, 7% feet wide, 
and weighs in working order, 3% tons. She has at- 
tained a high rate of speed. She pulls 15 loaded cars, 
weighing about 45 tons, and handles them easily. A 
pressure of 80 pownds is carried. 


ee 





Painsville and Youngstown.—It is said that within Canadian Pacific.—A returned traveler says that one 


a month, a syndicate, headed by Solon Humphreys, will | hundred and twenty miles of the Canadian Pacific re- 
possess the Painesville and Youngstown Railroad, run- | main to be built. There is-one stretch of thirty miles 
ning sixty miles from Youngstown, O., to Painesville | on which notatree has been cut. The contractors for 


on Lake Erie. The road will be widened to standard 
gauge and leased to the Pittsburg and Western. This 


would form the shortest route via Youngstown between | 


Pittsburg and Lake Erie, and would give the Baltimore 
and Ohio, which is the lessee of the Pittsburg and 
Western, an excellent outlet on Lake Erie. 


The Cincinnati, Hamilton & Dayton main line, ex- 
tending from Cincinnati to Toledo, is a road with the 
the lightest grades of any road in the country for so 
great a distance} A first-class consolidation engine will 
hau! seventy loaded cars from Toledo to Cincinnati and 
sixty-five from Cincinnatito Toledo. Recently one of 
these engines hauled 116 loaded cars on the D. & M. 
from Lima to Toledo, and the same engine returning 


hauled eighty-five loaded cars from Toledo to Lima. | 


On the south end of the road it is not an unusual thing 
for an ordinary freight engine to haul seventy-five 
ears from Dayton to Cincinnati, and going northward 
between those points seventy loaded cars. 


The Toledo, Ann Arbor and North Michigan 


Railway Company has executed a contract with a| 


wealthy syndicate in New York to acquire and con- 
struct 42 miles of track from South Lyons to Owosso, 


Mich., thereby connecting its Northern and Southern | 


Divisions. According to the contract the work must 
be done by Nov, 1. 
from Toledo to St. Louis. The same. sydicate have 
also contracted to extend the Toledo, Ann Arbor and 


North Michigan Railway northerly from its present | 
terminus at St. Louis into the pineries, and open it to | 


Mount Pleasant, Mich., also by Nov. 1. We do not know 
the “ wealthy syndicate” but headquarters of the rail- 
way will probably be at Toledo, and Chas. E. Greene lof 
Ann Arbor is the Chief Engineer of the Company. 


Discharging its Officers.—The Southern Pacific Rail- 
way Company has found it necessary to further reduce 
its operating expenses. Itis stated that since the be- 
ginning of the present year 2,500 employes have been 
asked to resign. The company has now decided to 
abolish several departments and to dispose with a 
number of prominent officials, who have been connected 
with the road since its first days. Among those who 
will resign July ist. are: W. H. Porter. general auditor: 
Edwin M. Railton. master of transportation; O. C, 
Wheeler. general baggage agent; William Hood, chief 
engineer of the, Central Pacific; George E. Gray, chief 


engineer of the Southern Pacific, and others less prom- | 


inent. The explanation of it is that business of all 
kinds has fallen off. The actual traffic of five months 
this year is far below the estimates, and it is affirmed 
that the operating expenses have been in excess of the 
receipts. 


Canadian Pacific.—There are about 120 miles of the 


This will make a continuous line | 


| a tunnel 750 feet long have not yet begun boring, and 
| they say it will take them four months. They have 
, contracted to mske another tunnel! 350 feet long. About 
three thousand white men are now employed on the 
| work. The gentleman says that’ rugged ” is no name 
for the Selkirk range. The wildest places in the Cas- 
eade range known to human feet are meadows com- 
pared with these wilds of rock and timber. One ava 
lanche of snow swept down last winter on the line of 
| the proposed road, the like of which is unkhown to this 
latitude. It was three miles long and 500 feet deep, 
and mowed down acres on acres of largest trees as if 
they were pipe-stems. The snow lies yet to the depth 
of forty feet and trains and horses travel over it daily. 
On the Illissillooet River, along which the railroad 
runs for a considerable distance, there was a snow 
slide which completely dammed the river, and it took 
sometime for the water to cut a channel through it. 
Atthis time the river may be seen flowing through 
banks of snow 100 feet high. 


Paying Railroad Employes Under Difficulties. — 
The following is a part of a report from the cashier of 
the South Indian railway to the chief auditor: 

Most Honored Sir—In continuation of my tel-gram 
| of the 13th inst., I beg leave to bring to your notice that 
| I had a narrow escape from the attack of a leopard by 
your favor and by the grace of the Almighty. A cer- 
tain leopard—I think a stray one—appeared all ona 
| sudden, to our heartrending fear, while payment was 
| being made in the 93.9 mile on the line. The coolies 
numbered about 400. All of us were engaged. The 
| coolies one after another, erving: “ Tiger! tiger!” took 
to their heels; while I, fortunately, found a picottac 
standing neara ditch and got upto the top of it 
tosave my life at any risk. Fortunately for me, Mr. 
Lloyd, the assistant engineer, on hearing this, came to 
the spot. Mr. Lloyd tried a shot but missed the aim. 
In the meantime, as a godsend, a light engine hap- 
pened to run there. The engineer, detaining the en- 
gine, got into the tender and began to shoot therefrom. 
Aims several times failing, the leopard sprang up. In 
this state of things my body shook with fear as I was 
witnessing the trials as well as the flerce action of the 
leopard. Mr. Lloyd had the presence of mind to shoot 
it undaunted until it waa killed, then I took heart and 
came down to commence payment. 


The Cincinnati Northern Railroad, extending from 
| Cincinnatito Waynesville, O., was sold June 2%, by 
| order of the United States Court to A. 8. Winslow for 
$200,000, Mr. Winslow represents the first mortgage 
bondholders. The road has a mileage of about thirty- 
| Six miles of three feet gauge, and isabout the poorest 
| Narrow gauge plant in America, besides being the best 


Canadian Pacific yet to be completed, seventeen miles | watered concern in the world. The road was originally 
west of the second crossing of the Columbia River and | called the Miami Valley Narrow Gauge Railway, and 
103 miles east of the crossing. There is one stretch of | was sold under foreclosure in 1880. The purchasers re- 
thirty miles on which not a tree has been cut nor any | organized the Company and issued $1,000,000 of stock: 
other work performed. The remaining ninety miles $1,000,000 of first and $1,000,000 of second or income bonds 
about half-way graded. It is the opinion that the road | making the stock and bond debt $3,000,000 on a road that 
can not possibly be finished before the first of next | cost jess than $3,000,000. The road enters its Cinein ati 
January, notwithstanding the published statement | station ona down grade of 185 feet to the mile. The 
that the line will be opened for traffic September ist. | physical condition of the line has always been exceed- 
Muir Brothers, who have the contract for building a | jngly bad. About two years ago the Vice President and 
tunnel 750 feet long, about thirty miles east of the se2- | the Cincinnati end of the Directory started to Toledo 
ond crossing, have not got to work yet, though they ex- | over the line, which connected with the Dayton Divi- 


pect to commence Operations very soon. They say | gion of the Toledo, Cincinnati and St. Louis Roads at 
they cannot complete the perforation in less than four | podge, 0. The party had not proceeded many miles 


months. They have the contract also for another tun- | pefore they had to get out and “ walk around some dan- 
nel about 350 feet long. About 3,000 white men are em- | gerous place.” After they got “around "they con- 
ployed on the work, and the company want 6,000 more | cluded the safer way would be to take a hand-car and 
right away. The pay is $2 a day. And the men may | work their passage, which they did, risking, for a few 
work a day and a quarter every twenty-four hours if) miles at atime. one of the occasional trains. In this 
they choose, of course getting additional pay for addi- | way, at the end of the second day out. they reached To- 


tional work. |ledo. It is needless to say they came home via the C. 

| H, and D. The road was in better condition than at any 
time since. It would appear, therefore, that Mr. Wins- 
low paid about all the property is worth,—St. Louis 
Globe Democrat. 


A New Railroad Short Line.—A new railroad is 
proposed, and it is urged in its behalf that “it will 
create a line shorter by 100 miles than any other now in 
existence from an interior city to the seaboard.” The 
name and locality of this enterprise are not mentioned, 
because it is not the purpose to disparage the ecnter- | 
prise in the minds of any who may be disposed to put 
money into it. Separately considered it may have ample 
merit. But the broader question arises whether ad- 
ditional lines are anywhere needed from the interior 
city to the seaboard. More lines already exist than the 
traffic can possibly support, and some of them are bank- 
rupt even now, while others have continued the pay- 
ment of dividends by increasing their debts. The 
building of anew line will no doubt be beneficial to| of pavement, which was first introduced into the 
some people; it will help the trade of some localities, | United States in 1884,is meeting with recognition in 
but mainly by diverting trade from other places; it| this country. A test of it is about to be made in St. 
will give new opportunity for some people toplace se- | Paul. The estimate for four blocks is $14,525. It was 
eurities upon the market and to make money by man- | originally introduced into London in 1877, and four 
ipulation, and it will offer fine chances for administra- | years later it made its way into Paris. 
tive skill in construction rings and inthe assignment 


Miscellaneous. 


Contracts for building.—T. H. Brown & Co., contrac- 
tors and bricge builders, have taken the contract to 
build all the trestle bridges, do all the pile driving and 

| put in log walls, ete..on the Jacksonville. Tampa and 
Key West Railroad between Buffalo Bluff and Sandford 
and will begin work immediately. 


The Kerr System of Pavement.—The Kerr system 


of contracts. But it may be doubted whether there is 
any part of the country in which a new road from the 


British Iron and Steel Exports.—The total quantity 
of iron and steel exported in May was 275,639 tons, a 


interior to the seaboard can be said to be justified by | falling off of 91,353 tons from the shipments of May, 1984, 


the present volume of traffic or the present prospects 
of business.—New York Tribune, 


or a decrease of nearly 25 percent. In March the de- 
éline was 9.1 per cent.,and in April 13.5 per cent. A 
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statement of the exports of iron and steel to the United 
States during the month of May, 1884 and 1885, shows 
the following: 


Tons. Tons. 


1884. 1885. 
Pig Iron , 9,734 
Bars, angles, ete 270 
Cast and wrought manufac tures 127 
Old iron . 3,47 104 
Railway material.. ove ceed eseveressedecs 1,842 
Hoops, sheets, ete 861 
Tin plates 3,12 23,685 
EE, INE inn 54 vccenn conus cgossas > 1,256 


37 389 
It will be noticed that tin plates alone constitute 61 
per cent. of this total. Shipments of pig iron to con- 
tinental countries fell off Jargely, Russia being a no- 
table example. France and British North America 
were the only customers which called for an increase. 
A comparative statement of the exporte during the 
first five menths of the last twelve years show that no 
year since 1879 presents an amount as low as 1885. 


Tue value of through sanitation if fully appreciated 
by the inhabitants of the watering places along the 
Western Coast of England. All the world has heard of 
the complete sanitary system in vogue at Torquay —one 
of the most lovely resorts to be found anywhere in the 
world—where no expenditure is spared to keep the 
town and its environs in the most scrupulous condi- 
tions of cleanliness and health. The people of Torquay 
have spent, roughly speaking, some £100,000 upon their 
water supply, and nearly the same amount in carrying 
out one of the most perfect systems of main-drainage 
in England. The water-supply of the town is collected 
in Dartmoor, 14 miles distant, and conveyed to Tor- 
quay in iron mains from a vast reservoir capable of 
holding 200,000,000 gallons. The supply is constant, and 
its purity is the highest of any water in the United King- 
dom, with the exception of that of Loch Katrine. Soon 
after the first iron main was laid from Dartmoor, some 
difficulty was experienced in cleansing it from vege- 
table matter, etc., which in the course of time accumu- 
lated. This difficulty was, however, solved by the in- 
vention and adoption of a cleverly-constructed revolv- 
ing scraper, which was inserted into the main at the 
higher end and driven by the pressure of water the 
whole distance of 14 miles into Torquay. The pressure 
of the water causes the scraper to rotate with great 
speed and force, and the main is opened at certain 
points to allow the matter released by the scraper to 
escape. The scraping process is gone through about 
once a year in each of the two mains.—Sanitary World. 
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Index to Periodical Literature, 


Blasting.— See Submarine Blasting. 


Boilers.—Modern Practice in the Construction of Steam 
Boilers. A carefully prepared paper by D. 8. Smart. 
It deals with the materials used, the joints and 
seams, staying of boilers and flues, and remarks on 
various ordinary and special types of boilers. It 
enters fully into detail. A discussion is appended, 
containing much information as to actual practice, 
tests and causes of accidents. Several illustrations 
and tables are given. Minn. Proc, Inst. Civ. Engs., 
vol. Ixxx—Session 1884—1885—part 2 


Building Stone.—T7he Building Stones of Minnesota. 
This paper describes the geological formation of 
the State; the western portion being destitute of 
building stone while the eastern has several va- 
rieties. It is richest in limestones, has large quan- 
tities of granite, and some amount of sandstone. 
The various classes of each are mentioned, with 
notes as to their use, location, cost, ete. A table of 
their strength is given. W. A. Truesdell. Journal 
of the Assoc. of Eng. Societies, June, 1885. pp. 302 to 
314, 


Car Starters.—A paper by J. B. Johnson, read before 
the Engineering Club of St. Louis, March 18, 1885. 
It likens this advice to the perpetual motion, show- 
ing by mathematical calculation that no invention 
relying on springs can ever be a success, since a 
spring capable of performing the work would weigh 
8,409 pounds, and be 15 feet long; while the largest 
spring that could be practically used would only 
store 15 per cent. of the energy. The author thinks 
a little better of compressed air, but doubts if even 
that would be of practical value. Journal of the 
Assoc. of Eng, Societies, June 1885, pp. 293 to 302. 


Car Truck.—See Rolling Stock, 


Dredging.—Cost of Dredging at Calais and Boulogne.— 
For sand, steam hopper-dredges fitted with sand 
pumps are employed, cost about 1444 cents per cubic 
yard, contract to be renewed for 9 to 13 cents, ac- 
cording to conditions, For other material bucket 
dredges are used; cost for ordinary material] 24% 
cents measured in the barge; for hard soil 65 cents 
per cubic yard. Report of M. Guillain, engineer-in- 
chief. Translated for Inst, of Viv. Engs. Min, of Proc: 
vol, ixxx, session 1884—1885, part 2. 


Blectricity.— Secondary Batteries.—Gives the history 
of the accumulator from its earliest inception in 


ENGINEERING NEWS AND 


1801 to the latest inventions of Faure and Planté; 

and describes the various successive inventions and 
improvements. Remarks are made on the practical 
uses to which they have been applied. Min. Proc. 
Inst. Civ. Engs.. vol. xxx, session 1884—85, part 2. 


Friction.— Experiments onthe Friction of Disks Rotatedin 
Fluid.—Describes the apparatus and methods of ex- 
perimenting, and gives numerous formula. ‘Tables 
and diagrams of results are given, and a sketch of 
the apparatus.: By W. C. Unwin. Min. Proc. Inst. 
Civ. Engs., vol. 1xxx, session 1834—85, part 2. 


Measures.—A Comparison of British and Metric Mea- 
sures for Engineering Purposes.—Decidedly in favor 
of the metric system as being more convenient 


rapid and accurate than the British, and points out - 


the disuniformity of the latter, as land, earthwork, 
brickwork, lime, water. ete.. all have a different 
measuremeat. A lengthy discussion is appended, 
and a map showing the large proportion of Euro- 
pean countries using metric measures. By Mr- 
Hamilton-Smythe, M.I.C.E. Min. of Proc. Inst. of 
Civ. Engs., vol. xxx, session 1881—85, part 2. 


Rolling Stock.—Standard Freight Car Truck.—A brief 
description, with detail drawings, of the type pro- 
posed by the Master Car Builders Assoc. It has a 
diamond frame, helical springs, and inside brakes. 
Railroad Gazette. June 26, 1885, pp. 404. 405. 


Secondary Batteries. (See Electricity). 


Steel. Steel for Shipbuilding.—A paper on the nature 
and strength of the material, with notes of results 
of experiments. The injury from careless heating 
when it has to be curved or bent, ardfrom punching 
is pointed out. Steel rivets may be used. Specifi- 
cations for tests are given, with sketches of the re- 
Sults to iron and steel plates from the falling weight 
test. Inland Marine. June 20,1835. 


Thermodynamics.— Guns Considered as Thermodyna- 
mic Machines.—A mathematica] consideration of the 
amount of heat generated by the explosion, and the 
way in which it is absorbed; with the results to the 
gun and projectile. Min. Proc. Inst. Civ. Eng’s. vol 
ixxx, Session 1884-85. part 2. 


Water.— Gauging Flowing Waters.—A paper describing 
the methods of “‘noteh-gauging,” with formulas. 
diagrams, and tables of results. The operation of 
gauging the flow of the River Severn, in Wales, in 
1880 is briefly described. Min. of Proc. Inst. Civ. 
Engs. vol. 1xxx, Session 1884-85, part 2, 


Water-meters.—An exhaustive paper by{Ross C.Browne 
on comparative tests of accuracy, delivery, ete. It 
deals with two principal piston meters—the Worth- 
ington and Kennedy,—and three forms of velocity 
meters—the German and English types of Siemens, 
and the Hesse. The Worthington is stated to be 
liable to deterioration of sensitiveness, the Ken- 
nedy heaviest and most expensive, and the Siemens 
inferior in sensitiveness, whilethe Hesse is consid- 
ered to combine the main goo! points of the 
others with an advantage as to sensitiveness, price 
and wear. The meters are illustrated,and several 
diagrams and tables of results given. From Trans 
of Tech. Soe. . of the Pac. Const, 


Market Report of Engineering Materials. 


New York, July 2, 1885. 


NorTe.—The following Market Report gives wholesale prices on 
the New York Market unless otherwise stated. It is intended asa 
genera] guide to the estimating engineer, and both the range of 
material and the market location will be extended as rapidly as pos- 
sible. We give it with this caution, that, as is well understood in 
business transactions, the amount of bill. distance from market 
centre and conditions of payment will have a material influence on 
the final paying prices. 
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Tests of Building Stone—At the Denver & Rio 
Grande Railway shops State Engineer Nettleton has 
made acrushing test of the various samples of build- 
ing stone submitted by quarry owners all over the 
country to the State Board of Capital Managers. The 
test showed that for strength the best stone came from 
Colorado quarries. and some of the samples which are 
two inches square required a pressure of 80,000 pounds 
to crush them. 





